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ABSTRACT 


The  results  of  hydrodynamic  model  tests  of  a series  of  four  hulls 
suitable  for  an  LVA  planing-hull  concept  are  presented  and  analyzed.  The 
performance,  seakeeping  and  habitability  characteristics  are  discussed, 
together  with  the  effects  of  fitting  bow  flaps,  chine  flaps  and  transom 
flaps.  The  transom  flap  is  shown  to  be  an  efficient  method  of  trim  control. 
Satisfactory  performance  is  obtained  without  the  use  of  chine  flaps  and 
the  impact  accelerations  are  well  below  the  habitability  criterion. 


KEYWORDS 

Planing 
Seakeepi ng 
Habitabi I ity 
Amphibious  Craft 
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INTRODUCTION 

One  of  the  candidate  design  concepts  for  the  LVA  craft  is  a hard 
chine,  low  deadrise,  plan’ng  hull.  Due  to  the  dimensional  constraints  on 
the  craft  and  the  loadings  associated  with  its  mission  the  craft  is  more 
heavily  loaded  than  conventional  planing  hulls.  Prel iminary  model  tests 
of  two  LVA  planing  hulls  demonstrated  the  potential  for  meeting  the  design 
objectives.^  On  the  basis  of  these  results  It  was  appropriate  to  explore 
other  design  options  with  the  objectives  of  further  reducing  the  drag  in 
waves  and  improving  the  rough  water  habitability. 

TovTether  with  the  two  designs  already  tested  a total  of  four  hull 
designs  were  investigated.  Variations  in  hull  form  included  inverted 
vee-bottom,  flat  bottom,  lowered  bow  profile  and  lowered  bow  profile  with 
deadrise.  These  hull  forms  were  tested  with  a variety  of  appendages 
including  bow  flaps,  chine  flaps  and  transom  flaps.  The  overall  hull 
dimensions  and  displacement  were  the  same  for  all  configurations. 

A development  type  test  program  was  used  to  select  the  most  promis- 
ing configurations  which  were  then  evaluated  in  some  depth.  The  objective 
of  the  program  was  to  identify  those  configurations  having  either  improved 
rough  water  performance  or  improved  rough  water  habitability  and  to 
determine  their  hydrodynamic  characteristics.  These  characteristics  include 
EHP  requirements  in  calm  water  and  waves  and  statistics  of  the  loads  and 
motions  In  waves,  including  1/3-octave  rms  acceleration  analysis.  These 
results  are  intended  to  provide  fundamental  data  on  the  hydrodynamic  per- 
formance of  highly  loaded  planing  hulls  in  rough  water  which  may  be  applied 
in  the  LVA  design  process  to  evaluate  options  and  select  the  optimum 
configuration. 

This  study  is  in  support  of  a development  program  initiated  by 
Code  03221  of  the  Naval  Sea  Systems  Command.  Technical  monitoring  was  pro- 
vided by  the  LVA  Office,  David  Taylor  Naval  Ship  Research  and  Development 
Center  (DTNSRDC) . 
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MODELS 


The  four  1/12-scale  models  were  constructed  of  polyurethane  foam, 
reinforced  with  fiberglass  sheet  and  covered  with  glass  cloth  and  resin. 
All  mcjels  were  28  ft  overall  length,  11.0  ft  beam  and  7 ft  deep. 
(Throughout  this  report  all  quantities  are  expressed  in  terms  of  corres- 
ponding full-size  values.)  The  following  hull  forms  were  investigated: 


Mode! 

Des i gnat  ion 


Description 


P-1  An  inverted  vee-bottom  hull  configured  by  DTNSRDC. 

S-1  A flat-bottom  hull  otherwise  identical  to  P-1. 

S-3  A flat-bottom  hull  similar  to  S-1  but  with  a 

lowered  bow  prof i le. 

S-5  A flat-bottom  hull  having  the  same  keel  profile 
as  S-3  but  Incorporating  deadrise  in  the  bow 
region  for  25%  of  the  overall  length  aft  of  the 
forward  perpendicular:  the  maximum  deadrise  at 

the  FP  was  20  degrees  decreasing  to  zero  at  a 
point  25/i  LOA  aft  of  FP. 


The  hull  profiles  and  sections  are  shown  on  Figure  1. 


Various  appendages  were  fitted  to  these  models  including: 


Bow  Flap  4.7  ft  chord  by  11.5  ft  span,  34  degree  ancle  of 
attack,  fitted  to  Model  S-3  only,  attached  to 
keel  at  FP. 


Chine  Flaps 


19.6  ft  chord  by  3 ft  span,  trailing  edge  2.4  ft 
forward  of  AP,  fitted  to  Models  P-1  and  S-1. 

15  ft  chord  by  3.5  ft  span,  trailing  edge  6 ft 
forward  of  AP,  fitted  to  Models  S-3  and  S-5. 

45  degree  deadrise  flap  fitted  to  Model  S-5. 

4 ft  and  8 ft.  chord  by  6 ft  span,  leading  edge 
23.4  ft  forward  of  AP,  fitted  to  Model  S-5  only. 
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Transom  Flaps  3 ft  chord  by  11.0  ft  span  fitted  to  Model  S-1  only, 

o 3 ft  chord  by  6.5  ft  span  fitted  to  all  models. 

« 6 ft  and  S ft  chord  by  6.5  ft  span  fitted  to  Model  S-5 

i only.  Leading  edge  of  all  flaps  2.4  ft  forward  of  AP. 

The  appendages  are  shown  on  Figure  2. 

The  part-span  transom  flaps  were  adjustable  in  2.5  degree  increments 
from  -2.5  degrees  (upward  deflection)  to  +15  degrees  (downward  deflection). 

In  the  case  of  the  horizontal  chine  flaps  fitted  to  Model  S-3>  the  aft  3 ft 
of  each  flap  was  hinged  and  could  be  adjusted  to  a maximum  downward  angle 
of  15  degrees. 

The  bottoms  of  the  models  were  scribed  with  a 1 inch  grid  for  the 
purpose  of  estimating  wetted  lengths  from  underwater  photographs. 

The  model  was  towed  through  a pitch  pivot  located  at  the  nominal 
center  of  gravity;  LCG  12.5  ft  forward  of  transom  (AP)  and  VCG  3.5  ft 
above  baseline.  Ballast  weights  were  located  in  the  model  for  adjusting 
the  LCG  and  pitch  radius  of  gyration  which  was  set  at  7.0  ft.  Acceler- 
ometers were  mounted  in  the  model  at  bow,  LCG  and  stern  located  24  ft, 

12.5  ft  and  4 ft  respectively  forward  of  the  transom. 

Leadinc)  particulars  of  the  models  are  summarized  in  Table  1. 


APPARATUS  AND  INSTRUMENTATION 

The  iTK-^del  tests  were  carried  out  in  Davidson  Laboratory's  Tank  3 
test  facility.  The  test  set-up  and  model  S-5  are  shown  in  Figure  3.  This 
setup  allows  the  model  freedom  in  pitch  and  heave,  with  restraint  in  yaw, 
roll  and  swav.  'lest  instrumentation  included  a 50  lb  capacity  drag  balance, 
heave  and  pitch  transducers  to  measure  the  motions  at  and  about  the  pitch 
axis,  locat'd  at  the  model  LCG,  and  bow,  CG,  and  stern  accelerometers, 
in  rough  water,  a wave  strut  attached  to  the  towing  carriage  was  mounted 
to  record  the  wave  profile. 

The  signals  from  the  transducers  were  relayed  by  overhead  cables 
to  thv  data  station  on  shore  where  they  were  filtered  (40  Hz  low  pass). 
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recorded  on  magnetic  tape  and  processed  by  an  on-line  PDP-8e  computer, 
which  includes  an  anaiog-to-digital  converter.  The  required  model  results 
were  printed  on  a teletype  and  also  stored  on  digital  magnetic  tape.  All 
data  channels  were  monitored  on  an  oscillograph.  A camera  carriage, 
mounted  ahead  of  the  main  carriage.  Included  a black  and  white  television 
camera  which  was  used  to  observe  the  model  tests  on  a shore  based  TV 

I 

monitor.  A video-tape  recording  was  also  made  of  each  run.  Underwater  j 

pictures  were  taken  of  most  smooth  water  tests  to  determine  the  model 
wetted  lengths  and  areas. 

For  the  rough  water  tests  the  Tank  3 plunger  type  wave  maker  was 
used  to  make  both  regular  and  irregular  waves.  The  irregular  waves  gen- 
erated consist  of  a reproducible  set  of  100  waves  having  a variance  density 
approximating  the  Pierson-Moskowitz  spectrum.  The  spectrum  used  in  these 
tests  had  a significant  height  of  2.2  ft  and  is  compared  with  the  Pierson-  i 

Moskowitz  spectrum  on  Figure  4.  j 

I 

I 

i 

DATA  PROCESSING  j 

I 

The  instrumentation  was  calibrated  by  applying  known  displacements 

I 

to  the  motion  transducers  and  wave  strut,  known  loads  to  the  drag  balance,  ^ 

and  gravity  multiples  to  the  accelerometers.  All  calibrations  were  recorded 
on  analog  magnetic 'tape  and  processed  by  the  on-line  computer.  All  cali- 
brations were  linear  and  a "least-squares"  technique  was  used  to  determine 
the  calibration  rates,  which  were  spot-checked  daily. 

I 

Test  results  were  computed  from  the  differences  between  the  trans- 
ducer outputs  in  the  zero  and  running  conditions.  Drag  zeros  were  taken 
with  the  model  floating  on  the  water  in  calm  conoitions,  twice  a day,  and 
stored  in  the  computer;  the  floating  drag  zero  was  monitored  for  stability 
between  each  run.  All  other  zeros  were  taken  with  the  model  in  the  air 
at  zero  trim  and  known  elevation  above  the  water  surface.  After  the  model  ^ 

was  up  to  speed  data  was  collected  over  a 140  ft  section  of  the  tank. 

During  data  collection  all  channels  of  information  were  scanned  at  a rate  ( 

of  250  Hz  and  the  results  stored  in  the  computer  for  appropriate  processing. 
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In  the  case  of  calm  water  tests  mean  values  of  drag,  trim  and 
draft  were  computed.  The  draft  is  defined  as  the  Immersion,  relative  to 
calm  water,  of  the  point  formed  by  the  intersection  of  the  aft  perpendicu- 
lar (transom)  with  the  base  line.  The  velocity  was  computed  from  the  time 
taken  to  travel  through  the  140  ft  data-col 1 ect ion  section. 

For  the  tests  in  regular  waves  the  mean  drag  was  computed  and  a 
harmonic  analysis  was  carried  out  for  the  heave,  pitch  and  acceleration 
channels.  The  harmonic  analysis  performed  on  the  regular  wave  time  his- 
tories is  a least  squares  fit  of  each  data  channel  using  the  equation 

y(t)  = y^  + Z r^cos[n(ut-{cp^-nq>g^  P],  0 < ^ 

where 

y(t)  * fitted  time  history  to  data  channel 

y * mean  value 
'm 

n * 1/2,  1,2,3  frequency  multiples 
r^  ■ amplitude  of  each  frequency  component 
u}  = fundamental  frequency  of  encounter 

cp^  = phase  angle  relative  to  the  time  at  which  digitizing  began 
cp  , “ phase  angle  associated  with  the  pitch  fundamental  frequency 

The  fundamental  frequency  of  encounter  was  obtained  in  the  PDP-8e 
computer  by  noting  sequential  up-or-down  zero  crossings  of  the  moving  wave 
strut.  The  frequency  components  at  one-half,  one,  two  and  three  times  the 
fundamental  were  then  computed  and  used  in  the  fitting  equation  above. 

A time  shift  was  then  introduced  so  as  to  make  the  phase  lag  in  the  pitch 
fundamental  equal  to  zero.  Thus,  the  phase  angles  on  all  channels  are 
relative  to  this  particular  frequency  component. 

For  the  irregular  wave  tests  the  velocity  and  mean  drag  were  computed 
and  a peak-trough  analysis  performed  for  the  heave,  pitch  and  acceleration 
channels.  The  peak-trough  analysis  computes  for  each  signal  the  mean,  rms, 
and  statistics  of  the  peaks  and  troughs  (iTiaxima  and  minima),  i.e.  the  1/3 
and  1/10  highest.  In  the  statistical  analysis  spurious  oscillations  are 
suppressed  by  means  of  "buffers."  (Buffers  are  selected  so  as  to  prevent 
the  detection  of  substantial  maxima  and  minima  in  corresponding  steady-state 
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calm  water  runs.  A substantial  maximum  (minimum)  is  defined  as  any  maximum 
(minimum)  succeeded  by  a decrease  (increase)  in  signal  level  at  least  equal 
to  the  magnitude  of  the  stipulated  buffer  size.)  Typical  buffers  employed 
in  these  tests  were  1.0  degree  pitch,  0.2  inch  heave,  0.1  g acceleration, 
and  0.2  inch  wave.  In  addition,  for  selected  runs,  spectral  analyses  of 
the  vertical  accelerations  at  the  C.G.  were  performed  and  converted  to 
1/3-octave  rms  format  for  comparison  with  the  habitability  criteria. 

The  wetted  areas  of  the  models  were  measured  from  underwater  photo- 
graphs after  the  tests.  Because  of  the  small  or  zero  deadrise  of  the 
models  an  average  value  of  the  wetted  length  across  the  beam  of  the  model 
was  determined.  This  average  value  defines  the  position  of  the  leading 
edge  of  the  wetted  area.  This  position  is  reported  relative  to  the  transom 
and  is  referred  to  as  the  mean  wetted  length  (MWL) . 


TEST  PROGRAM  AND  TECHNIQUE 

The  test  program  was  conducted  in  three  phases  and  it  is  convenient 
to  discuss  each  phase  seLarately. 

Phase  1 Tests 

These  tests  were  concerned  with  calm  water  tests  of  Models  P-1  and 
S-1  both  with  and  without  chine  flaps,  and  rough  water  tests  of  Model  P-1 
with  and  without  chine  flaps  and  S-1  with  chine  flaps.  The  results  of 
these  preliminary  tests  have  been  reported  previously.^ 

The  test  technique  employed  in  calm  water  provided  foi  unloading 
the  model  to  simulate  the  effect  of  the  vertical  component  of  Lhe  thrust 
due  to  trim,  and  for  applying  pitching  moments  to  simulate  the  thrust  moment. 
In  the  rough  water  tests  thrust  unloading  was  not  simulated  and  all  tests 
were  made  at  a displacement  of  55»000  lb.  In  this  exploratory  phase  of 
rough  water  testing  only  one  pass  down  the  tank  was  nade  at  each  condition 
resulting  in  approximately  30  wave  encounters  out  of  the  100  available. 
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Phase  2 Tests 

This  test  phase  was  concerned  with  comparative  calm  water  and 
rough  water  tests  of  Model  P-1  and  S-1  without  chine  flaps,  of  Model  S-3 
with  and  without  chine  flaps  and  with  bow  flap  extended  and  retracted. 

In  these  tests,  in  order  to  properly  identify  the  added  resistance 
in  waves,  thrust  unloading  was  not  simulated  and  all  models  were  tested 
at  a displacement  of  55^000  lb.  Furthermore  in  the  wave  tests  repeat  runs 
were  made  at  each  condition,  starting  at  a different  point  in  the  irregu- 
lar wave  train,  to  obtain  a total  of  approximately  90  wave  encounters. 

Phase  3 Tests 

In  the  third  phase  of  testing  Model  S-5  was  tested  in  calm  water 
and  waves  with  a variety  of  appendages  to  provide  the  basis  for  selecting 
the  optimum  configuration  for  the  chine  flap  and  transom  flap. 

The  test  program  was  set-up  to  identify  the  most  promising  config- 
uration of  Model  S-5  in  irregular  waves,  the  primary  criteria  being  the 
hump  drog  at  15  knots  and  the  C6  accelerations  at  30  knots.  The  most 
suitable  configuration  would  then  be  selected,  with  the  advice  of  the 
LVA  Office,  OTNSROC,  for  calm  water  evaluation. 

With  these  objectives  in  mind  the  test  procedure  in  waves  provided 
for  all  testing  at  one  displacement  of  55^000  lb  and  one  pass  at  each 
condition.  Comparison  of  the  Phase  I and  Phase  2 tests  showed  that 
increasing  the  number  of  wave  encounters  had  negligible  effect  on  both 
the  added  resistance  in  waves  and  on  the  rms  accelerations.  In  the  calm 
water  tests,  instead  of  simulated  thrust  unloading,  displacements  of 
55,000  lb,  49,70//  lb  and  44,400  >b  were  tested.  This  technique  is  more 
time  consuming  than  simulated  thrust  unloading  but  the  data  may  then  be 
used  to  account  for  the  affect  of  arbitrary  shaft  angle,  in  addition  a 
basis  is  provided  for  a limited  extrapolation  to  greater  design  gross 
weights  than  55,000  lb. 


R-1880 


TEST  PROCEDURE 

All  tests  were  made  with  the  model  free  to  trim  and  heave,  and 

restrained  in  roll,  yaw  and  sway.  Calm  water  and  rough  water  tests  were 

2 

made  at  constant  speed.  It  has  been  shown  that  constant  speed  rough 
water  tests  of  planing  hulls  provide  results  identical  to  those  obtained 
f ree-to-surge  at  constant  thrust. 

The  bulk  of  the  tests  were  run  with  the  model  ballasted  to  represent 
55^000  lb,  LCG  12.5  ft,  VCG  3.5  ft  and  pitch  radius  of  gyration  equal  to 
7 ft.  Test  speeds  of  10,  15,  20,  25,  30  and  35  knots  were  used,  with  the 
emphasis  on  the  hump  speed  of  15  knots  and  the  required  speed  of  30  knots 
In  irregular  head  seas  having  significant  height  2.2  ft. 

For  each  configuration  tested  the  chir<-‘  parameter  was  the  deflection 
of  the  transom  flap.  Repeat  runs  at  the  same  condition  with  different  flap 
settings,  in  both  calm  water  and  waves,  resulted  in  curves  of  resistance  and 
rms  acceleration  as  functions  of  trim  from  which  optima  could  be  picked  off. 
Additionally  some  runs  were  made  at  LCG's  of  10.5  ft  and  13.5  ft,  in  these 
cases  the  pitch  pivot  was  moved  to  the  new  LCG  and  the  model  re-ballasted 
so  as  to  properly  simulate  a CG  shift  in  rough  water.  Calm  water  tests  of 
Model  S-5  were  also  made  with  various  applied  moments  in  order  to  define 
the  variation  of  hydrodynamic  pitch  moment  with  trim. 

For  the  tests  in  i rregu la r waves  a Pierson-Moskowi tz  spectrum  having 
a significant  height  of  2.2  ft  was  used  throughout  the  program.  Regular 
wave  tests  were  made  with  Model  S-5  at  speeds  of  15,  20,  25  and  30  knots. 
Three  regular  wave  trains  were  used:  1.8  ft  high  by  33  ft  long,  1.8  ft 

high  by  110  ft  long  and  3.6  ft  high  by  110  ft  long. 

Color  motion  pictures  were  taken  of  selected  conditions  in  Phase  2. 

An  edited  movie  sequence  is  presented  in  Table  2.  Full-scale  time  is  simu- 
lated when  this  movie  is  projected  at  l6  frames  per  second.  Video  tape 
records  were  made  of  all  runs. 
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RESULTS 

It  is  desirable  that  the  results  of  this  series  of  development 
tests  of  the  LVA  planing  hui 1 be  presented  in  a comparative  form  so  as  to 
clearly  identify  the  design  options  available.  Toward  the  end  of  the  third 
phase  of  testing  it  appeared  that  Model  S-5^  without  chine  flaps  and  with 
a part-span  6 ft  transom  fiap,  was  the  favored  candidate  design  and  was 
therefore  more  extensively  tested  than  other  configurations.  Consequently 
S-5  is  made  the  basis  of  comparison  and  the  performance  of  other  configura- 
tions is  given  relative  to  S-5>  with  the  emphasis  on  performance  in  waves 
having  a significant  height  of  2.2  ft. 

Performance  Results 

The  resistance  of  Model  S-5,  without  chine  flaps,  for  an  LCG  of 
12.5  ft  and  trimmed  by  the  transom  flap,  in  both  calm  water  and  waves  has 
been  expanded  to  full-scale  and  is  presented  in  Tables  3,  4,  5 and  6 for 
speeds  of  15,  20,  25  and  30  knots.  The  method  of  expansion  is  described 
in  Appendix  A where  the  raw  model  data  is  also  presented. 

The  full-scale  bare-hul 1 S-5  resistance  data  is  tabulated  in  terms 
of  the  displacement  (or  load-on-water)  and  trim,  in  order  to  allow  perform- 
ance prediction  at  any  shaft  angle.  The  forces  acting  on  the  hull  are 
illustrated  in  the  following  sketch: 


9 


N 


R-1880 


Vector  Diagram  of  Forces  on  Planing  Hull 


For  vertical  and  horizontal  equilibrium 

A * W - T s in(T+0)  (1) 

R - T cos(t+0)  (2) 

and  eliminating  the  thrust  from  Equations  (1)  and  (2): 

A ■ W - R tan(T+0)  (3) 

To  find  the  resistance  for  a given  speed  (Tables  3 to  6),  the 
constant-trim  resistance  contours  are  plotted  as  a function  of  load-on-water, 
A.  For  a given  displacement,  W,  and  shaft  angle,  9,  the  constant-trim 
load  contours  given  by  Equation  (3)  are  superimposed  and  the  resistance 
read  off  at  the  equilibrium  points  of  intersection.  This  process  is  illus- 
trated on  Figure  5,  using  the  data  in  Table  6,  to  find  the  resistance  of 
the  S-5  configuration  at  30  knots  in  2.2  ft  significant  height-waves,  for 
a displacement  of  55,000  lb  and  with  a shaft  angle  of  I5  degrees.  In  the 
lower  part  of  the  figure  the  equilibrium  resistance  is  plotted  as  a 
function  of  trim  to  show  the  minimum  resistance  and  optimum  trim  angle. 
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Hence  the  EHP  may  be  found  from  the  product  of  the  bare  hull  resistance 
and  speed  (in  feet  per  second)  divided  by  550.  Estimates  of  the  shaft 
horsepower  are  dependent  upon  appendage  drag,  propeller  characteristics 
and  machinery  which,  with  one  exception,  have  not  been  considered  in  this 
study. 

This  procedure  is  applied  in  the  Discussion  Section  of  this  report 
to  illustrate  the  comparative  performance  of  the  different  hull  designs, 
for  a given  displacement  and  shaft  angle,  and  to  show  the  effect  of  dis- 
placement and  shaft  angle  on  a given  design. 

In  the  procedure  described,  the  balance  of  moments  is  not  taken  into 
account.  Considering  operation  at  the  optimum  trim  of  7 degrees  shown  on 
the  lower  part  of  Figure  5 it  is  probable  that  the  thrust  vector  will  apply 
a bow-up  moment  to  the  craft  tending  to  drive  the  trim  away  from  optimum. 

In  order  to  restore  the  craft  to  optimum  trim  it  will  be  necessary  to 
increase  the  deflection  of  the  transom  flap,  and  indeed  it  is  the  moment 
equilibrium  which  determines  the  flap  setting  for  optimum  trim.  This  change 
in  flap  setting  to  restore  the  craft  to  optimum  trim  will  not  affect  the 
performance  of  the  craft.  To  demonstrate  this  point  the  relative  effects 
on  performance  of  flap  deflection  and  applied  moment,  e.g.  CG  shift,  must 
be  considered.  These  effects  are  illustrated  on  Figure  17.  At  the  top  of 
the  figure  it  can  be  seen  that  the  optimum  trim  with  flap  deflection  is 
6 degrees.  Suppose  that  the  craft  is  operating  at  this  point  with  zero 
applied  moment.  When  the  bow-up  thrust  moment  is  applied,  the  drag  will 
move  along  the  "Flap  Deflection"  curve  in  the  direction  of  increasing  trim. 
Increasing  the  flap  deflection,  to  operate  at  optimum  trim  with  thrust 
moment,  will  cause  the  drag  to  decrease  along  this  curve  to  the  same  mini- 
mum drag.  The  flap-deflected  drag  is  lower  because  of  the  reduced  wetted 
area  due  to  flap  lift,  and  balancing  the  thrust  moment  by  increased  flap 
deflection  will  reinforce  this  effect.  The  equilibrium  flap  deflection 
may  be  found  from  the  data  in  Table  A4,  for  a specific  shaft  angle  and 
location  as  illustrated  later. 

The  increment  in  total  rough  water  resistance,  relative  to  S-5, 
for  the  various  configurations  is  presented  in  Tables  7 and  8.  The  deri- 
vation of  these  results  is  discussed  in  the  Appeneix.  It  is  appropriate 
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to  tabulate  the  rough  water  increment  since  performance  in  rough  water  is 
one  of  the  major  criteria.  Due  to  the  exploratory  nature  of  the  tests  it 
is  in  any  event  not  generally  possible  to  document  the  calm  water  incre- 
ments: for  example  the  calm  water  drag  of  Model  S-5  with  horizontal  chine 

flaps  has  not  been  measured  at  this  time. 

To  illustrate  the  use  of  Tables  7 and  8 suppose  that  the  resistance 
of  Model  S-3  is  required  at  55^000  lb,  a speed  of  30  knots  and  at  trim  of 
7 degrees.  From  Table  6 the  resistance  of  S-5  at  this  condition  is  11,010  lb 
and  from  Table  8 the  increment  for  S-3,  without  chine  flaps  is  1190  lb. 

Thus  the  resistance  of  S-3,  without  chine  flaps  in  2.2  ft  significant  waves, 
at  55,000  lb  load  on  water,  30  knots  and  7 degrees  trim  is  12,200  lb. 

Seakeeping  Results 

The  results  of  the  tests  in  irregular  waves,  in  terms  of  full-scale 
values  are  given  in  Tables  9 to  13.  For  each  configuration  the  results 
are  ordered  by  velocity  and  flap  deflection,  and  the  number  of  wave 
encounters  is  noted.  Statistics  are  given  for  the  various  data  channels 
including:  pitch,  heave,  bow  acceleration,  CG  acceleration  and  stern 

acceleration.  For  each  channel  the  statistics  of  the  response  are  given 
in  the  following  order:  the  signal  mean  and  rms,  the  number  of  oscilla- 

tions, the  average  of  peaks  and  the  troughs,  (averages  of  maxima  and 
minim?),  and  the  averages  of  the  1/3  highest  peaks  and  troughs. 

Values  of  the  1/10  highest  peaks  and  troughs  are  not  reported 
because  the  confidence  bounds  on  these  statistics  are,  in  general,  too 
broad  due  to  the  relatively  small  number  of  wave  encounters. 

The  regular  wave  test  results  for  Model  S-5  are  presented  in 
Table  14,  again  in  terms  of  full  scale  values.  The  speed;  wave  length, 
height  and  period;  mean  model  drag,  and  number  of  wave  encounters  are 
noted.  For  the  wave,  pitch,  heave,  bow  acceleration,  CG  acceleration  and 
stern  acceleration,  the  amplitude  of  the  signal  at  one-half,  one,  two  and 
three  times  the  fundamental  frequency  is  given  together  with  the  phase 
angles  relative  to  the  fundamental  pitch  response. 


12 


r 

r> 

<#> 


r 


« - 


I 


T 

1 


R-1880 


DISCUSSION 

Performance  and  Seakeeptng  Characteristics  of  S-5  Configuration 
Performance 

The  performance  characteristics  of  the  S-5  configuration  without 
chine  flaps,  at  55>000  lb  displacement  with  an  LCG  of  12.5  ft,  are  shown 
on  Figure  6.  The  resistance  in  calm  water  and  waves,  2.2  ft  significant 
height,  is  shown  together  with  the  trim  and  transom  draft.  These  results 
were  obtained  with  the  shaft-line  assumed  to  be  parallel  to  the  keel  and 
are  tabulated  below,  the  mean  trims  and  drafts  are  the  same  in  calm  water 
and  waves. 

S-5  PERFORMANCE  AT  55,000  lb. 


SPEED 

TRIM 

RESISTANCE 
CALM  WAVES 

TRANSOM 

DRAFT 

LOAD  ON 

WATER  IN  WAVES 

knots 

degrees 

lb. 

lb. 

ft. 

lb. 

0 

0.8 

- 

- 

3.5 

55,000 

10 

2.5 

7,000 

7,000 

4.7 

54,  700 

15 

15.0 

18,300 

18,300 

5.9 

50,100 

20 

13.0 

13,550 

14,480 

3.9 

51,700 

25 

10.0 

10,760 

12,110 

2.5 

52,900 

30 

7.0 

8,700 

10,790 

1.8 

53,700 

The  trims  are  the  optima  for  this  configuration  with  a 6 ft  chord 
transom  flap,  (6.5  ft  flap  span).  Increasing  the  chord  of  this  flap 
from  3 ft  to  6 ft  reduced  the  drag  but  a further  increase  to  9 f - caused 
Increased  hump  resistance  due  to  the  stern  wave  collapsing  on  the  aft  part 
of  the  flap. 

To  find  the  corresponding  flap  deflection  at  each  trim  it  i*"- 
necessary  to  balance  the  moments.  Assuming  the  parallel  shaft  is  3.5  ft 
below  the  keel  and  with  a VCG  of  3.5  ft,  at  15  knots  there  will  be  a 
bow-up  moment  of  132,600  ft-lb.  From  the  model  data  presented  in  the 
Appendix,  at  15  knots  and  50,100  lb  displacement  (7.3  fps  and  28  lb  model 
scale)  the  pitch  stiffness  is  16,230  ft-lb/degree  for  zero  flap  deflection. 
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Hence  the  applied  thrust  moment  would  increase  the  trim  8.2  degrees. 
Correspondingly  from  the  data  taken  at  zero  moment,  the  flap  stiffness 
is  -1.5  degrees/degree  of  trim,  he, tee  an  increase  in  flap  deflection  of 
12.3  degrees  is  required  to  offset  the  trim  increase  due  to  thrust  moment. 
The  data  taken  with  zero  moment  shows  that  to  run  at  15  degrees  trim  a 
flap  deflection  of  -5.6  degrees  would  be  needed.  Thus  the  equilibrium 
flap  setting  at  15  knots  is  12.3  - 5.6  = 6.7  degrees  for  the  assumed 
shaft  angle  and  location. 

Similarly  at  30  knots  a flap  angle  of  6.0  degrees  is  predicted. 
Evidently  the  flap  setting,  and  other  performance  characteristics,  depend 
on  the  assumed  position  of  the  propeller  shaft.  This  is  especially 
important  in  the  case  of  highly  loaded  planing  hulls  which  develop  unusu- 
ally large  hump  trim  ancles.  It  is  desirable  that  the  model  data  be 
collected  over  a sufficient  parametric  range  in  order  to  maintain  flexi- 
bility in  the  design  process. 

Seakeepi nq 

The  seakeeping  c tracteristics  may  be  discussed  in  terms  of  the 
rms  values  of  the  motiemr.  and  accelerations,  for  it  can  be  shown  from 
the  data  that  the  significant  double  amplitude  (or  significant  height)  is 
equal  to  4 times  the  rms  value  within  5 percent.  This  suggests  that  the 
accelerations  and  motions  are  Rayleigh  distributed.  Moreover,  at  all 
speeds,  the  bow  rms  acceleration  (11.5  ft  forward  of  the  LCG)  is  twice 
the  CG  rms  acceleration  and  the  stern  rms  acceleration  (8.5  ft  aft  of  the 
LCG)  is  75  percent  of  the  CG  value. 

For  the  S-5  configuration,  without  chine  flaps,  at  55,000  lb  dis- 
placement in  waves  of  2.2  ft  significant  height,  the  rms  values  of  the 
heave  and  pitch  motions  and  the  CG  acceleration  are  shown  on  Figures  7, 

8 and  9.  It  is  evident  that  the  motions  and  accelerations  increase  with 
speed  and  that  the  seakeeping  characteristics  deteriorate  with  increasing 
trim,  especially  at  the  higher  speeds.  It  is  generally  possible  to  improve 
seakeeping  at  the  expense  of  performance  by  running  at  less  than  optimum 
trim  and  this  option  may  be  considered  as  part  of  the  design  process. 
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The  seakeeping  characteristics  as  a function  of  speed  are  shown 
on  Figure  10^  for  the  optimum  trim  at  each  speed  as  given  on  Figure  6. 

Habi tabi 1 i tv 

The  habitability  characteristics  of  the  S-5  configuration,  without 
chine  flaps,  at  55>000  Ib  displacement  in  irregular  waves  having  a signif- 
icant height  of  2.2  ft  is  shown  on  Figure  11  for  speeds  of  15,  20,  25  and 

30  knots.  The  data  is  presented  in  the  ISO  format  and  includes  the  ISO 

"fatigue-decreased  proficiency"  (FDP)  acceleration  limit  for  a one  hour 
3 

exposure  time. 

It  is  evident  that  the  30  knot  habitability  is  most  severe,  although 

comfortably  below  the  ISO  one  hour  limit:  the  ISO  boundary  Is  not  defined 

below  1 Hz.  At  30  knots  the  peak  rms  occurs  in  the  1 /3-octave  having  a 
center  frequency  of  0.8  Hz.  The  wave  spectrum  has  its  peak  energy  at  a 
frequency  of  0.25  Hz,  Figure  4,  and  at  30  knots  this  corresponds  to  an 
encounter  frequency  of  0.87  Hz. 

From  the  habitability  cata  for  the  S-5  shown  in  Figure  11,  and  from 
the  data  for  the  other  configurations,  a simple  relationship  was  found 
between  the  maximum  1/3-octave  rms  and  the  total  rms  CG  acceleration. 

As  shown  on  Figure  12,  the  peak  value  of  the  hebitabillty  curve  is  equal 
to  half  the  value  of  the  total  rms  acceleration. 

Thus  a table  can  be  drawn  up  which  relates  the  various  statistical 
acceleration  parameters  to  the  rms  CG  acceleration  by  the  factor  shown: 


Parameter  Factor 

Maximum  1 /3-octave  rms  0.5 

Significant  double  amplitude  4.0 

l/IO  highest  double  amplitude  5.0 
Bow  rms  acceleration  2.0 

Stern  rms  acceleration  0.75 


It  follows,  for  instance,  that  the  peak  of  the  habitability  curve 
is  equal  to  the  significant  double  amplitude  acceleration  divided  by  8. 
This  peak  occurs  at  an  encounter  frequency  corresponding  to  the  peak  in 
the  wave  spectrum.  These  simple  relations  suggest  that  during  the 
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development  stage  of  a planing  LVA  it  is  sufficient  to  measure  only  the 
rms  CG  acceleration  to  characterize  the  habitability  of  the  craft,  how- 
ever all  parameters  should  be  measured  for  the  final  design. 

The  relationships  with  the  rms  CG  acceleration  have  only  been 
demonstrated  for  the  heavily  loaded,  zero  deadrise  type  of  craft  con- 
sidered in  this  study.  They  should  not  be  taken  to  apply  to  other  planing 
craft  without  further  research. 


Effect  of  Hull  Form  on  Performance  and  Seakeeping 


Performance 

The  comparative  rough  water  performance  of  the  P-1,  S-1,  S-3  and 
S-5  configurations  is  shown  on  Figure  13  in  the  form  of  EHP  curves  from 
15  to  30  knots.  In  each  case  the  displacement  is  55^000  lb,  the  propeller 
shaft  is  assumed  parallel  to  the  keel  and  the  significant  wave  height  is 
2.2  ft. 

In  chronological  order  of  development,  modifying  the  inverted-vee 
form  of  the  P-1  to  the  flat-bottomed  S-1,  reduces  the  hump  drag  18  per- 
cent at  15  knots  with  a small  drag  penalty  at  30  knots.  Lowering  the  bow 
profile  of  S-1  to  get  the  S-3  configuration  effectively  rotates  the  force 
vector  at  the  bow  away  from  the  horizontal  and  toward  the  vertical.  This 
results  in  lowered  drag  at  30  knots  and  correspondingly  some  increase  in 
vertical  acceleration.  The  drag  at  the  hump  speed  of  15  knots  increases 
due  to  the  more  bluff  bow  entry  presented  by  the  lowered  profile.  Finally, 
adding  deadrise  to  the  S-3  over  the  forward  25  percent  of  the  length  yields 
the  S-5  configuration.  The  eased  entry  into  waves  thereby  obtained  results 
in  a hull  form  having  the  least  drag  of  those  tested  to  this  point  in 
development. 

Seakeepi nq 

The  heave  and  pitch  motions  of  the  four  hull  designs,  at  a dis- 
placement of  55; 000  lb,  are  compared  on  Figures  14  and  15.  The  inverted- 
vee  hull,  P-1,  is  the  most  lively  of  the  designs  studied,  being  signifi- 
cantly more  responsive  to  waves  above  speeds  of  20  knots.  A general 
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improvement  in  seakeeping  has  been  achieved  in  the  course  of  development; 
both  the  heave  and  pitch  motions  have  been  reduced  40%  at  30  knots  in 
progressing  from  the  P-1  to  the  S-5  configuration. 

Habi tabi 1 i ty 

Since  the  most  severe  accelerations  are  encountered  at  30  knots 
it  is  appropriate  to  compare  the  C.G.  accelerations  for  the  four  hulls  at 
this  maximum  speed,  in  the  ISO  form  of  habitability  charts.  This  com- 
parison is  presented  on  Figure  16. 

The  S-3  configuration  has  the  largest  peak  1/3-octave  rms  accel- 


eration  and  the 

S-1  the  smal lest. 

The  peak  values  are  tabulated  below: 

Configuration 

Peak  1 /3-octave 
RMS  /acceleration 
g units 

Peak  Acceleration 
Relative 
to  S-5 

Hal f-power 
Bandwidth 
Hz 

P-1 

.143 

108 

.46 

S-1 

CVI 

• 

95 

.65 

S-3 

.147 

111 

.61 

S-5 

.133 

100 

.55 

This  table  shows  that  there  is  relatively  little  difference  between 
the  peak  accelerations,  all  the  data  being  within  l6%.  There  is  rather 
more  variability  in  the  width  of  the  response.  In  particular  Configuration 
P-1  exhibits  more  response  at  low  frequency  which  could  be  a problem  rela- 
tive to  motion  sickness.  At  a frequency  of  1 Hz  all  the  designs  are  better 
than  ^0%  below  the  ISO  1 hour  FOP  boundary. 

Effects  of  Appendages 


Transom  Flaps 

4 

It  can  be  shown  that  it  is  generally  better,  in  the  sense  of  pro- 
ducing higher  L/D  ratios,  to  use  as  large  a flap  as  possible  and  to 
minimize  the  deflection,  within  the  constraint  of  leaving  sufficient 
deflection  range  for  control  purposes.  A brief  series  of  experiments 
with  the  S-5  configuration  at  hump  speed  showed  drag  benefits  resulted 
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from  increasing  the  flap  chord  from  3 ft  to  6 ft,  however  further  increase 
to  9 ft  caused  a drag  penalty  due  to  the  stern  wave  collapsing  on  the  flap. 

Transom  flaps  are  the  most  efficient  means  for  trimming  a planing 
hull.  Since  increasing  the  flap  deflection  causes  the  craft  to  trim  down, 
and  because  the  seakeeping  characteristics  improve  as  the  trim  decreases 
(Figures  , 8 and  9)>  it  follows  that  the  seakeeping  characteristics  may 
be  significantly  improved  by  transom  flap  deflection  as  previously  reported. 
A similar  decrease  in  trim,  however,  could  be  achieved  by  a forward  shift 
of  the  CG,  assuming  that  the  designer  has  sufficient  disposable  load,  which 
is  not  always  the  case.  Disregarding  this  consideration,  it  is  not  immed- 
iately obvious  that  trimming  the  craft  with  transom  flaps  is  more  efficient 
than  shifting  the  CG . 

The  reason  for  the  efficiency  of  the  transom  flap  as  a means  of 
trim  control,  relative  to  CG  shift,  lies  in  the  superior  performance 
obtained  with  the  flap  and  is  illustrated  in  Figure  17,  prepared  from  data 
taken  with  the  S-5  configuration.  The  upper  part  of  this  figure  shows 
that  hi<^her  L/0  ratio  (lower  R/W)  can  be  obtained  with  flap  deflection 
than  with  CG  shift.  The  reason  for  this  improved  L/D  ratio  is  shown  in 
the  middle  chart  where,  for  trims  less  than  8 degrees,  less  wetted  area 
is  required  for  the  hull  with  deflected  flap  at  given  trim.  This  is  due 
to  the  lift  generated  by  flap  deflection.  The  power  of  this  flap  can  be 
deduced  from  the  lower  chart,  which  shows  that  each  degree  of  flap  deflec- 
tion is  equivalent  to  a 1 ft  forward  shift  of  the  LCG. 

At  trims  greater  than  8 degrees  the  same  L/D  ratio  is  obtained 
either  with  flap  or  CG  shift;  in  this  region  the  drag  is  due  to  induced 
drag  and  friction.  As  the  trim  is  reduced  below  optimum  the  drag  increases 
due  to  the  form  drag  associated  with  bow  immersion.  The  upper  chart  on 
Figure  17  makes  it  clear  that  while  flap  deflection  is  beneficial,  to 
both  performance  and  seakeeping,  it  can  be  over  done.  For  the  case  shown 
increasing  the  flap  deflection  from  0 to  5 degrees  increases  the  L/D  ratio 
18  percent,  for  the  same  LCG  position,  however  a further  increase  to 
7.5  degrees  deflection  causes  a decrease  in  L/D  ratio  of  79  percent. 
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Chine  Flaps 
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Fitting  chine  flaps  to  the  hull  improves  performance  and  degrades 
habitability.  This  situation  is  summarized  on  Figure  18  for  the  S-5 
configuration  with  and  without  the  15  ft  x 3.5  ft  chine  flaps,  (Figure  2). 

The  chine  flaps  reduced  the  drag  2k  percent  at  15  knots  and  9 percent  at 
30  knots.  At  30  knots  the  peak  1 /3-octave  rms  acceleration  was  increased 
80  percent  by  chine  flaps  and  the  response  broadened.  The  increased 
response  at  low  frequency  may  have  implications  relative  to  motion  sick- 
ness, however  ISO  criteria  have  not  been  developed  below  1 Hz  since  these 
criteria  are  primarily  concerned  with  vibration. 

Adding  chine  flaps  effectively  reduces  the  beam  loading  of  the  hull 

with  predictable  results  in  rough  water:  the  drag  is  decreased  and  the 

2 

CG  acceleration  increased.  In  this  specific  case,  however,  the  degrada- 
tion in  habitability  does  not  seem  worth  the  improvement  in  performance. 

It  was  therefore  decided,  with  the  advice  of  the  LVA  Office,  to  conce'* 
trate  on  obtaining  satisfactory  performance  without  chine  flaps. 

Prior  to  this  decision  some  variations  on  the  chine  flap  concept 
were  investigated  and  these  are  shown  on  Figure  2.  The  use  of  an  adji st- 
able trailing  edge  flap  indicated  that  the  rms  acceleration  could  be 
reduced,  but  only  by  10%  relative  to  the  j-:>  with  ch'ne  flap,  and  there- 
fore was  not  pursued. 

The  effect  of  using  high  asoer',  ratio  chine  flaps  or  "chine  wings"  was 
briefly  investigated.  The  intention  here  was  to  locate  the  wings  suf- 
ficiently far  forward  so  that  they  would  be  wet  at  15  knots,  and  thus 
reduce  hump  drag,  but  dry  at  30  knots  so  as  to  avoid  increasing  the  accel- 
eration. This  ideal  was  only  approached  with  the  small,  k ft  chord,  wing. 
Relative  to  the  S-5  without  chine  flap*  the  hump  drag  was  reduced  11  per- 
cent. At  30  knots  there  was  no  effect  oi  drag  but  the  CG  rms  acceleration 
was  still  increased  33  percent. 

The  45  degree  chine  flap  was  an  attempt  at  a compromise  and  suc- 
ceeded about  as  well  as  could  be  expected.  Relative  to  the  S-5  without 
chine  flap  the  hump  drag  was  decreased  l6  percent.  At  30  knots  the  drag 
increased  14  percent  and  the  rms  acceleration  increased  11  percent. 
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This  compromise  appeared  promising  enough  to  start  calm  water  testing  over 
the  speed  range.  The  effect  of  pitch  moment  was  determined  but  this  calm 
water  series  was  abandoned  before  the  effect  of  flap  deflection  had  been 
determined  due  to  the  decision  to  proceed  without  chine  flaps. 

A brief  investigation  of  the  response  in  regular  waves  was  ilso 
made  with  the  S -5  fitted  with  45  degree  chine  flaps.  Data  of  this  type  is 
needed  to  characterize  the  seakeeping  in  swell  conditions.  The  results 
obtained  with  the  longest  wave,  having  a period  of  4.6  seconds  and  a length 
of  110  ft  are  shown  on  Figure  19.  As  would  be  expected,  the  response  is 
non-linear  above  a speed  of  15  knots.  On  the  basis  of  these  results  it  is 
estimated  that  the  natural  frequency  in  pitch  is  0.7  Hz  and  in  heave  0.5  Hz. 

Effect  of  Inclined  Thrust  Axis  on  Performance 

The  results  discussed  so  far  have  all  been’ concerned  with  the  per- 
formance predicted  for  the  various  configurations  with  the  propeller  shaft 
parallel  to  the  keel,  or  more  generally  to  allow  for  water-jet  propulsion, 
with  the  thrust  axis  parallel  to  the  keel.  For  conventional  planing  hulls 
the  hump  trim  rarely  exceeds  7 degrees  and  the  inclination  of  the  shaft 
might  also  be  7 degrees.  Thus  the  total  angle  of  the  shaft  at  hump  speed 
is  less  than  15  degrees.  The  load  on  water  at  the  hump  speed,  allowing 
for  the  vertical  component  of  the  thrust,  is  usually  therefore  of  the  order 
of  96  percent  of  the  displacement.  Although  the  effect  of  thrust  unload- 
ing Is  always  simulated  in  model  tests,  it  is  not  a very  significant 
effect  and  would  usually  not  be  worth  discussing. 

The  situation  for  the  heavily  loaded  hulls  considered  in  this  study 
is  quite  different.  The  hump  trim  is  15  degrees  and,  in  at  least  one 
application,  a shaft  line  inclination  to  the  keel  of  15  degrees  is  being 
considered.  This  results  in  a total  thrust  angle  of  30  degrees  at  the 
hump  and  a load  on  water  equ~l  to  only  90  percent  of  the  displacement, 
and  this  is  significant. 

The  effect  of  shaft  angle  on  the  S-5  configuration,  without  chine 
flaps,  is  shown  on  Figure  20.  The  inclined  shaft  accounts  for  a reduction 
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in  drag  of  13  percent  at  15  knots  and  5 percent  at  30  knots.  While  there 
may  be  a penalty  to  pay  in  propeller  efficiency,  it  is  remarkable  that  the 
drag  of  these  he&vily  loaded  hulls  can  be  reduced  much  by  this  simple 
change  in  the  machinery  installation. 


CONCLUSIONS 


Model  tests  of  a series  of  planing  hulls  were  conducted  in  order  to 
provide  a data  base  to  identify  the  design  options  available  for  a planing 
LVA  concept.  Due  to  the  dimensional  constraints  on  this  hull  concept,  with 
a design  gross  weight  of  55>000  lb,  the  hulls  are  heavily  loaded  and  there 
is  little  margin  for  refinement  of  design.  Nonetheless,  the  series  developed 
exhibits  progressively  reduced  drag  in  waves  while  maintaining  the  same 
acceptable  g level,  or  habitability.  The  following  conclusions  apply  to 
operation  in  head  seas  of  2.2  tt  significant  height  at  a displacement  of 
55>000  lb  and  an  LCG  12.5  ft  forward  of  the  transom,  with  a transom  flap 
fitted  for  trim  control. 

A flat  bottom  hull  is  better  than  inverted-vee  hull,  having  lower  drag, 
lower  CG  acceleration  and  reduced  motion  response  to  waves.  A lowered  bow 
profile  reduces  the  high  speed  resistance,  with  a small  penalty  in  hump  drag 
and  vertical  acceleration.  The  addition  of  positive  deadrlse  in  the  bow 
region  overcomes  these  penalties  and  results  in  the  lowest  drag  over  the 
speed  range  of  15  to  30  knots. 

The  transom  flap  is  a most  efficient  method  of  trim  control.  The  flap 
permits  operation  at  a lower  trim  and  lower  drag  than  would  otherwise  be 
possible.  As  a consequence  of  the  reduced  trim  the  seakeeping  and  habita- 
bility characteristics  are  improved. 

A margin  of  40%  below  the  ISO  habitability  criteria  (one  hour  fatigue 
decreased  proficiency  boundary)  was  achieved  by  all  hulls. 

Horizontal  chine  flaps,  which  decrease  the  beam  loading,  are  an 
effective  means  of  improving  performance  ^ut  exact  a heavy  penalty  in 
habitability  increasing  the  g load  80%  at  30  knots.  Chine  flaps  with 
45  degree  deadrise  reduce  the  hump  drag  at  15  knots  and  increase  the 
30  knot  drag,  the  g loads  however  are  only  increased  11%. 
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The  bow  accelerations  are  twice  those  at  the  CG  whiie  the  stern 
accelera.  jre  75%  of  those  at  the  CG.  The  significant  double  ampli- 
tudes of  the  motions  and  accelerations  are  four  times  the  corresponding 
rms  values.  The  1/3-octave  rms  acceleration  is  equal  to  half  the  value 
of  the  total  rms  acceleration. 

This  study  is  of  an  exploratory  nature  and  some  aspects  have  not 
been  considered;  for  example  the  behavior  in  following  seas.  It  i:  there- 
fore recommended  that  designs  based  on  this  data  be  subject  to  in-depth 
evaluation. 
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TABLE  1 

LEADING  PARTICULARS  OF  PLANING  LVA  CONCEPT 


Displacement,  1b 

55,000 

Length  overal 1 , ft 

28 

Beam,  ft 

11 

Depth,  ft 

7 

Center  of  gravity 

Forward  of  transom,  LCG,  ft 

12.5 

Above  baseline,  VCG,  ft 

3.5 

Pitch  radius  of  gyration,  ft 

7 

Static  trim,  degrees 

0.84 

Static  transom  draft,  ft 

3.5 
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TABLE  2 


MOVIE  SEQUENCE  OF  TESTS  IN  CALM  WATER  AND 
WAVES  2.2  FT  SIGNIFICANT  HEIGHT,  DISPLACEMENT  55,000  LB 

Transom  Flap  Deflection,  degrees 


-2.5 

f\ 

2.5 

5 

7.5 

10 

12.5 

15 

Speed 

knots 

CONFIGURATION  P-1, 

12.5  Ft  LCG 

20 

Calm  Water 

4 

6 

8 

Waves 

1 

2 

3 

5 

7 

9 

10 

30 

Calm  Water 

13 

15 

17 

Waves 

11 

12 

14 

16 

18 

9 

20 

CONFIGURATION  P-1, 

10.5  Ft  LCG 

20 

Calm  Water 

26 

28 

30 

Waves 

22 

22 

23 

24 

25 

27 

29 

31 

30 

Calm  Water 

32 

34 

36 

Waves 

33 

35 

37 

CONFIGURATION  S-1, 

12.5  Ft  LCG 

20 

Calm  Water 

38 

40 

42 

Waves 

39 

41 

43 

30 

Calm  Water 

44 

46 

48 

Waves 

45 

47 

49 

TABLE  2.2 


CONFIGURATION  S-3,  12.5  FT  LCG,  BOW  FLAP  RETRACTED  AND  EXTENDED 

Transom  Flap  Deflection,  degrees 


Speed 

knots 

0 

2.5 

5 

7.5 

10 

15 

Calm  Water 

50 

53 

56 

Waves 

51 

54 

57 

Waves  and  Bow  Flap 

52 

55 

58 

20 

Calm  Water  and  Bow  Flap 

59 

6l 

63 

Waves  and  Bow  Flap 

60 

62 

64 

30 

Calm  Water  and  Bow  Flap 

67 

70 

Waves 

65 

68 

Waves  and  Bow  Flap 

66 

69 

71 

35 

Calm  Water 

72 

Waves 

73 
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TABLE  2.3 

CONFIGURATION  S-3  WITH  CHINE  FLAPS  (a.k.a.  S-4) 

12.5  FT  LCG,  TRANSOM  FLAP  DEFLECTION  7.5  DEGREES 
WITH  BOW  FLAP  EXTENDED 

T.E.  Chine  Flap  Deflection,  degrees 


Speed 

knots 

“5 

—IT 

5 

mr 

15 

Calm  Water 

74 

76 

78 

Waves 

75 

77 

79 

Transom  Flap  10  degrees 

Calm  Water 

80 

Waves 

81 

20 

Calm  Water 

84 

86 

88 

Waves 

85 

87 

89 

30 

Calm  Water 

90 

92 

94 

96 

Waves 

91 

93 

95 

t 
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TABLE  3 

RESISTANCE  OF  CONFIGURATION  S-5 
No  Chine  Flaps  LCG  12.5  Ft 

Speed:  15  Knots 

Resistance,  lb 


Displacement 

Trim 

Calm 

Significant 

r 

degrees 

Water 

Height  2.2  ft 

60,000 

12 

24, 1 80 

24, 180 

14 

24,150 

24, 1 50 

16 

24,180 

24, 1 80 

18 

24,290 

24,290 

55,000 

12 

21,450 

21,450 

14 

21,260 

21,260 

16 

21,060 

21,060 

18 

21,330 

21,330 

50,000 

12 

18,720 

18,720 

14 

18, 320 

1 8, 320 

16 

18,210 

18,210 

18 

18,640 

18,640 

45,000 

12 

15,990 

15,990 

14 

15,530 

15,530 

16 

15,620 

15,620 

18 

16,220 

16,220 

TABLE  4 


Displacement 

1b 


RESISTANCE  OF  CONFIGURATION  S-5 
Nc  Chine  Flaps  LCG  12.5  Ft 

Speed:  20  Knots 


Resistance,  lb 

Trim  Calm  Significant 

degrees  Water  Height  2.2  ft 
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TABLE  5 

RESISTANCE  OF  CONFIGURATION  S~5 
No  Chine  Flaps  LCG  12.5  Ft 


Speed:  25  Knots 

Resistance,  lb 


Displacement 

Trim 

Calm 

Significant 

lb 

degrees 

Water 

Height  2.2  ft 

60,000 

8 

13,530 

16,320 

9 

13,100 

15,190 

10 

12,870 

14,290 

n 

13,120 

13,850 

55,000 

8 

11,710 

14,500 

9 

11,210 

13,300 

10 

11,210 

12,630 

n 

11,990 

12,720 

50,000 

8 

9,800 

12,590 

9 

9,480 

11,570 

10 

10,120 

11,540 

n 

11,040 

11,770 

45,000 

8 

7,970 

10,760 

9 

8,440 

10,530 

10 

9,260 

10,680 

II 

10,090 

10,820 
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TABLE  6 

RESISTANCE  OF  CONFIGURATION  S-5 
No  Chine  Flaps  LCG  12.5  Ft 


Speed:  30  Knots 

Resistance,  1b 


Displacement 

Trim 

Calm 

S i gn i f i cant 

1b 

degrees 

Water 

Height  2.2  ft 

60,000 

6 

11,390 

14,160 

7 

9,760 

11,890 

8 

10, 580 

12,050 

9 

11,540 

12,370 

55,000 

6 

9,140 

11,910 

7 

8,880 

11,010 

8 

9,660 

11,130 

9 

10,510 

11,340 

50,000 

6 

7,680 

10,450 

7 

8,030 

10,160 

8 

8,750 

10,220 

9 

9,520 

10,350 

45,000 

6 

6,690 

9,460 

7 

7,170 

9,300 

8 

7,800 

9,270 

9 

8,520 

9,350 

TABLE  7 


DRAG  INCREMENT,  LB., 
RELATIVE  TO  S-5  WITHOUT  CHINE  FLAPS 


Significant  Wave  Height  2.2  Ft 
S-5  CONFIGURATIONS 
6 FT.  TRANSOM  FLAP 


Speed 

Trim 

Horizontal 

45  degree  Chine 

9 ft  Transom 

4 ft  Chine 

knots 

degrees 

Chine  Flaps 

Flaps 

Flap 

Wings 

15 

12 

-5060 

-2480 

440 

-2640 

14 

-4990 

-2700 

280 

-2680 

16 

-4280 

-2880 

2C'J 

-2630 

18 

-2730 

-3050 

140 

-2500 

20 

12 

-3370 

13 

-1780 

14 

- 710 

15 

- 180 

30 

6 

-1650 

1800 

0 

CVJ 

7 

-1030 

1460 

0 

LTV 

CVJ 

8 

- 710 

1)00 

200 

9 

- 530 

760 

120 

Iiir  iHr~rtrT|||  '||Ti|  |irt“'if;  >1|  T 


•VS 
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TABLE  8 

DRAG  INCREMENT,  LB., 
RELATIVE  TO  $-5  WITHOUT  CHINE  FLAPS 

Significant  Wave  Height  2.2  Ft 


P-1  CONFIGURATION  S-1  CONFIGURATION  S-3  CONFIGURATION 

3 FT  TRANSOM  FLAP  3 FT  TRANSOM  FLAP  3 FT  TRANSOM  FLAP 


Speed 

Trim 

No  Chine 

With  Chine 

No  Chine 

With  Chine 

No  Chine 

With  Ch 

knots 

degrees 

Flaps 

Flaps 

Flaps 

Flaps 

Flaps 

Flaps 

15 

12 

3320 

-1780 

-1780 

1970 

-3620 

14 

3370 

-1600 

-1600 

1690 

-2750 

16 

3660 

-1470 

-14/0 

1540 

-1920 

18 

4100 

- 

- 

1650 

-1460 

20 

12 

2340 

-2100 

1720 

-2720 

1060 

-3370 

13 

2790 

-1240 

1670 

-1600 

1150 

-1780 

14 

2700 

- 780 

1260 

0 

0^ 

1 

980 

- 710 

15 

2240 

- 410 

1310 

0 

1 

530 

- 180 

?-5 

8 

1210 

-3180 

0 

CO 

1 

9 

1580 

-1970 

-1970 

10 

1900 

-1120 

-1120 

11 

1990 

- 730 

- 730 

30 

6 

2500 

5130 

1330 

-1650 

7 

2630 

3960 

1190 

-1030 

8 

23BO 

3270 

550 

- 710 

9 

2060 

2860 

180 

- 530 

rnliiltii’liTr 


'frirrrT  ir^'lrhini^tfl^[^•irt^ 


r'lrfiriaiii 


jLM 
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TABLE  9 


MEAN  AND  RMS  MODEL  DATA  FROM  SEAKEEPING  STATISTICS 
SIGNIFICANT  HEIGHT  = 2.2  IN.  DISPLACEMENT  = 31  LB 

CONFIGURATION  P-1  WITHOUT  CHINE  FLAPS 
LCG  = 12.5  IN. 


TKANS0M 

KMS 

KMS 

kMS 

FLAP 

mean 

MEAN 

B0U 

CG 

stekn 

KUN 

SPEED 

ANGLE 

PI  I Ch 

DkAG 

ACCEL 

ACCEL 

ACCEL 

EPS 

DEG 

DEG 

LB 

G 

G 

G 

200 

7 . 30 

0.0 

16.  17 

14.15 

0.  17 

0.09 

0.05 

174 

7. 30 

15.0 

9.53 

16.  31 

0.  1 3 

0.  07 

0.04 

320 

9. 75 

-2.5 

18.13 

12.  32 

0.36 

0.  1 7 

0.11 

202 

9. 75 

0.  0 

16.69 

11.80 

0.  34 

0.  16 

0.07 

321 

9. 75 

0.0 

17.02 

11.55 

0.37 

0.  1 8 

0.  1 1 

314 

9 .75 

2.5 

16.08 

10.98 

0.  36 

0.  17 

0.12 

313 

9 . 75 

5.0 

14.90 

10.63 

0.  36 

0.  1 7 

0.  12 

316 

9.75 

7.5 

14.00 

10.  67 

0.  35 

0.  17 

0.  12 

317 

9. 75 

10.0 

13.14 

10.80 

0.  33 

0.  16 

0.  12 

318 

9.  75 

12.  5 

11.16 

10.92 

0.  27 

0.  14 

0.  1 1 

163 

9.75 

15.0 

8.86 

14.  77 

0.21 

0.  10 

0.  1 4 

173 

9.75 

15.0 

9.6  5 

13.38 

0.23 

0.  1 1 

0.06 

204 

12.  19 

0.0 

12.69 

9.  19 

0.  52 

0.25 

0.  13 

167 

12.19 

ic.o 

8.60 

8.52 

0.41 

0. 20 

0.  1 1 

165 

12.  19 

. 12.5 

7.62 

9.68 

0.  38 

0.  19 

0.  1 1 

310 

14.62 

-2.5 

10.34 

9.81 

0.94 

0.  51 

U.  48 

305 

14.  62 

0.0 

10.09 

8.70 

0.75 

0.  40 

0.  33 

304 

14.  62 

2.  5 

8.59 

8. 04 

0 » 68 

0.  34 

0.  29 

303 

14.  62 

5.0 

7.95 

8.  10 

0.64 

0.  32 

0.26 

302 

14.  62 

7.5 

6.78 

8.20 

0.  59 

0.29 

0.22 

169 

14.62 

7 . 5 

6.6  1 

8.05 

0.  58 

0.60 

0.  16 

168 

14.  62 

10 .0 

5.  78 

8.92 

0 . 5 B 

0.26 

0.  13 

329 

14.62 

10.0 

4.  46 

9.  19 

0 . 58 

0.28 

0.  23 

330 

14.62 

12.5 

4.  72 

10.91 

0.  47 

0.23 

U.  20 

170 

14.62 

12.5 

4.84 

10.  65 

0.  44 

0.  59 

0.12 

210 

17.06 

5.0 

6. 14 

8. 49 

0.  74 

0.  39 

0.22 

172 

17.06 

7.5 

5 . 46 

8.  41 

0.  67 

0.  34 

0.19 

17  1 

17.06 

12.  5 

3.  10 

14.  33 

0.  45 

0.22 

0.13 

iiTif'i  iftf  i>  f 


u 


1 

- 

1 
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TABLE  9.2 

CONFIGURATION  P-1 

WITHOUT  CHINE  FLAPS 

LCG  = 

10.5  IN. 

• ' r 

7 KAN SOM 

RMS 

KM  5 

KM  S 

l- 

i- 

FLAP 

MEAN 

MEAN 

BOW 

CG 

STEkN 

1.  \ 
1 ■ 

KUN 

SPEED 

ANGLE 

PITCH 

DKAG 

ACCEL 

ACCEL 

ACCEL 

v i 

EPS 

DEG 

DEG 

LB 

G 

G 

G 

[ ! 

343 

9.75 

-2.5 

20.69 

1 3.88 

0.  43 

0.  1 6 

0.09 

342 

9.75 

0.0 

20.  12 

1 3.  49 

0.  42 

0.  16 

0.09 

6 i 

341 

9.75 

2.5 

19.12 

12.88 

0.  42 

0.  16 

0.  10 

• i 
>■ 

339 

9 . 75 

5.0 

18.28 

12.61 

0.  43 

0.  17 

0 . 10 

340 

9.75 

7.5 

17.11 

11.52 

0.  44 

0.17 

0.  1 1 

344 

9 . 75 

10.0 

16.  12 

11.03 

0.48 

0.  1C 

0.  12 

345 

9.75 

12.5 

15.23 

10.91 

0.  48 

0.  19 

0.  13 

346 

9 .75 

15.0 

14.00 

10.39 

0.  48 

0.  18 

0.  13 

369 

14.62 

5.0 

10.32 

8.99 

0.97 

0.  49 

0.  47 

364 

14.62 

7.5 

8.  17 

7.  62 

0.  9 1 

0.68 

0.37 

1 

1 

363 

14.62 

10.0 

6.95 

7.70 

0.  74 

0.  32 

0.27 

CONFIGURATION  P-! 

WITHOUT  CHINE  FLAPS 

1 

LCG  = 

12.5  IN. 

197 

7. 30 

0.0 

15.98 

11.18 

0.  31 

0.  16 

0.07 

161 

7.30 

15.0 

8.39 

11.20 

0.  16 

0.  09 

0.  06 

193 

•".  75 

0.0 

1 1 .98 

8.  36 

0.  56 

0.27 

0.  1 1 

1 58 

9.75 

15.0 

7.31 

6 • bO 

0.  38 

0.  19 

0.10 

19  1 

12.  19 

0.0 

8. 19 

6.93 

0.  70 

0.  35 

0.  17 

1 56 

12.  19 

10.0 

5.46 

5.77 

0.  54 

0.27 

0.12 

157 

12.  19 

12. 5 

4.71 

6.  18 

0.46 

0.24 

0.  12 

189 

12.19 

12.5 

4.  65 

7.41 

0.  49 

0.2  5 

0.  12 

152 

14.67 

5.0 

4.56 

7.39 

0.  71 

0.37 

0.17 

183 

14.62 

5.0 

4.67 

7.00 

0.  67 

0.37 

0.  18 

1 54 

1 4.64 

7.5 

3.95 

7.35 

0.63 

0.  34 

0.  16 

185 

14.62 

7.5 

3.99 

7.78 

0.  63 

0.  34 

0.  17 

1 55 

14.61 

10.0 

3.30 

8.52 

0.  54 

0.34 

0.  14 

187 

14.62 

12.5 

2.60 

11.65 

0.  39 

0.21 

0.  13 

159 

17.06 

5.0 

3.70 

7.88 

0.  74 

0.  41 

0.  2 1 

'■*  i 

■ J 

182 

17.06 

5.0 

3.61 

8.01 

0.  72 

0.41 

0.21 

^ 1 

t 

L_ 

1 77 

17.06 

7.5 

2.89 

10.95 

0.  64 

0 • J 6 

0.  19 

R-1880 


TABLE  9.3 


CONFIGURATION  S-1  WITHOUT  CHINE  FLAPS 
LCG  = 12.5  IN. 


TRANSOM 

kMS 

KMS 

RMS 

FLAP 

MEAN 

MEAN 

BOW 

CG 

S FEkN 

RUN 

SPEED 

ANGLE 

PITCH 

DRAG 

ACCEL 

ACCEL 

ACCEL 

FPS 

DEG 

DEG 

Lb 

G 

G 

G 

404 

9.75 

5.0 

14.71 

10.00 

0.  36 

0.  17 

0.  13 

401 

9.75 

7.5 

13.47 

9.95 

0.  34 

0.  16 

0.  12 

407 

9. 75 

10.0 

11.97 

10.  50 

0.28 

0.  14 

0.12 

39  2 

14.62 

2.5 

S.  51 

8.53 

0.64 

0.  31 

0.24 

39  5 

14.62 

5.0 

7.64 

8.67 

0. 59 

0.29 

0 m 

39B 

14.62 

7.5 

6.45 

9.43 

0.  53 

0.25 

0.20 

CONFIGURATION  S-I  WITH  CHINE  FLAPS 
LCG  = 12.5  IN. 


232 

7.30 

0.0 

15.61 

10.90 

0.30 

0.  18 

0.07 

230 

7 . 30 

15.0 

7.42 

12.29 

0.  15 

0.08 

0.05 

234 

9.75 

0.0 

11.12 

7.80 

0.  55 

0.  27 

0.  12 

228 

9. 75 

15.0 

6.24 

8.  43 

0.32 

0.  17 

0.  10 

226 

12. 19 

0.0 

7 . 54 

6.62 

0.70 

0.35 

0.  16 

224 

12.19 

12.5 

5.33 

6.84 

0.  57 

0.29 

0.  14 

218 

14.62 

2.5 

4.66 

7.00 

0.  73 

0. 39 

0.20 

220 

14.62 

5.0 

4.  04 

7.13 

0.68 

0 . 36 

0.  19 

222 

14.62 

7.5 

3.35 

8.21 

0.  57 

0.  31 

0.20 

2 16 

17.06 

2.5 

3.45 

7.9  1 

0.  77 

0.  44 

0.24 

212 

17.06 

5*0 

2.88 

8.63 

0. 68 

0.  39 

0. 20 

214 

17.06 

7.5 

1 .98 

10.  74 

0.  58 

0. 32 

0.18 

R-1880 


TABLE  9.4 


CONFIGURATION  S-3  WITHOUT  CHINE  FLAPS 


BOW  RAMP 

EXTENDED 

LCG  = 

12.5  IN. 

TRANSDM 

RMS 

RMS 

RM  S 

FLAP 

MEAN 

MEAN 

B0W 

CG 

STERN 

RUN 

SPEED 

ANGLE 

PITCH 

DRAG 

ACCEL 

ACCEL 

ACCEL 

FPS 

DEG 

DEG 

Lb 

G 

G 

G 

453 

7. 31 

0.0 

17.9  1 

12.9  1 

0.23 

0.  1 1 

0.08 

451 

7.31 

5.0 

15.19 

12.  19 

0.22 

0.10 

0.09 

455 

7.31 

10.0 

12.27 

12.  03 

0.  21 

0.  10 

0.  10 

425 

9.75 

5.0 

14.72 

9.62 

0.  40 

0.19 

0.13 

428 

9.75 

7 . 5 

13.  53 

9.31 

0.  38 

0.  18 

0.13 

431 

9.75 

10.0 

12.33 

9.26 

0.  36 

0.  1 7 

0.  14 

416 

14.  63 

2.5 

8.  58 

6.96 

0.  69 

0.35 

0.28 

419 

14.63 

5.0 

7.70 

7.08 

0.  65 

0.32 

0.25 

422 

14.63 

7.5 

6.58 

7. 50 

0.  62 

0 . 30 

0.24 

CONFIGURATION  S-3  WITHOUT  CHINE  FLAPS 


BOW  RAMP 

RETRACTED 

LCG  = 

12.5  IN. 

438 

7.31 

0.0 

18.54 

13.  12 

0.23 

0.11 

0.08 

439 

7.31 

5.0 

15.35 

12.  40 

0.  21 

0.  10 

0.09 

4 40 

7. 31 

10.0 

12.48 

12.36 

0.  18 

0.09 

0.08 

434 

14.63 

2.5 

8.63 

7.06 

0.  70 

0*35 

0.  27 

437 

14.63 

5.0 

7.75 

7.02 

0.  65 

0.34 

0.26 

444 

17.06 

5.0 

5.94 

7.52 

0.74 

0.38 

0.  32 

TABLE  9.5 


CONFIGURATION  S-3  WITH  CHINE  FLAPS 
BOW  RAMP  EXTENDED  LCG  = 12.5  IN. 


TRANSOM 

CHINE 

RMS 

RMS 

RMS 

FLAP 

FLAP 

MEAN 

MEAN 

B0W 

CG 

STERN 

RUN 

SPEED 

ANGLE 

ANGLE 

PITCH 

DRAG 

ACCEL 

ACCEL 

ACCEL 

FPS 

DEG 

DEG 

DEG 

LB 

G 

G 

G 

470 

7.31 

7 . 5 

0.  0 

16.37 

10.  52 

0. 34 

0.17 

0.  1 1 

47  1 

7.31 

7. 5 

5.0 

15.  50 

10.15 

0.  33 

0.  16 

0.11 

472 

7.31 

7.5 

10.  0 

14.93 

10.02 

0.  34 

0.  17 

0.  12 

501 

7.31 

10.0 

10.0 

14.  30 

9.75 

0.  33 

0.16 

0.  12 

498 

7.31 

7 . 5 

15.0 

1 4.  46 

10.00 

0.  34 

0.  17 

0.  12 

483 

9.75 

7.5 

0.0 

10.68 

7.09 

0.  56 

0.28 

0.  1 7 

480 

9.  75 

7.5 

5.0 

9.60 

6.7  3 

0.56 

0.27 

0.17 

477 

9. 75 

7.5 

10.  0 

8 ,.  49 

6.62 

0.  55 

0.27 

0.  18 

49  4 

14.62 

7.5 

-5.  0 

5.  14 

6.74 

0.  74 

0.  39 

0.  30 

486 

14.62 

7.  5 

0.  0 

4.  45 

6.79 

0.  68 

0.36 

0.28 

488 

14.62 

7.5 

5.0 

3.37 

7.25 

0.  64 

0.34 

0.28 

K 4 


TABLE  9.6 


CONFIGURATION  S-5  WITHOUT  CHINE -FLAPS 
LCG  = 12.5  IN. 


TKANS0M 

RMS 

KMS 

RMS 

FLAP 

MEAN 

MEAN 

b0W 

CG 

BfERN 

RUN 

SPLED 

ANGLE 

PITCH 

DRAG 

ACCEL 

ACCEL 

ACCEL 

FPS 

DEG 

DEG 

LB 

G 

G 

G 

62 

4.  68 

0.0 

0.51 

4.  45 

0.25 

0.07 

0.09 

6 3 

4.  83 

0.0 

1 . 47 

4.  92 

0.25 

0.08 

0.09 

26 

7.33 

-6.0 

16. 48 

12.  50 

0.  20 

0.  10 

0.07 

17 

7.25 

0.0 

11.96 

11.26 

0.  19 

0.09 

0.07 

22 

7.26 

0.0 

11.22 

12.07 

0.  18 

0.09 

0.08 

34 

7.34 

0.  0 

12.00 

11.74 

0.  19 

0.  09 

0.08 

18 

7.32 

2.  5 

10.94 

11.46 

0.  17 

0.08 

0.07 

23 

7. 36 

2.5 

9.30 

12.  1 1 

0.  1 8 

0.  09 

0.07 

24 

7.35 

5.0 

6.87 

12.  64 

0.  15 

0.07 

0.07 

61 

9.75 

0.  0 

15.35 

9.  53 

0.  36 

0.  18 

0.  12 

60 

9.75 

2.  5 

13.  72 

9.31 

0.  34 

0.  17 

0.  12 

59 

9.66 

5.0 

12.33 

9.78 

0.  30 

0.  15 

0.  12 

56 

12.18 

0.0 

12.09 

7. 58 

0.  47 

0.23 

0.  1 5 

57 

12.19 

2.5 

10.51 

7.  47 

0. 47 

0.24 

0.  16 

58 

12.18 

5.0 

9.35 

7.  67 

0.  46 

0.23 

0.  17 

35 

14.  72 

0.0 

6.  79 

0.66 

0. 33 

0.24 

38 

14.61 

0.0 

9.22 

5.  54 

0.66 

0.  33 

0.23 

36 

14.  65 

2.  5 

7.81 

6.  72 

0.  57 

0.29 

0.21 

37 

14.62 

5.0 

6*65 

6.  86 

0.  53 

0.27 

0.  20 

R-1880 
TABLE  9.7 


CONFIGURATION  S-5  WITH  HORIZONTAL  CHINE  FLAPS 
LCG  = 12.5  IN. 


TRANS0M 

CHINE 

■hMb 

RMS 

KMS 

FLAP 

FLAP 

MEAN 

MEAN 

B0W 

CG 

stekn 

RUN 

SPEED 

ANGLE 

ANGLE 

PITCH 

DRAG 

ACCEL 

ACCEL 

ACCEL 

FPS 

DEG 

DEG 

DEG 

LB 

G 

G 

G 

27 

7.34 

0.0 

0.0 

16.11 

9.94 

0.28 

0.  1 4 

0.  10 

23 

7.33 

2.5 

0.0 

1 3.24 

9.22 

0.26 

0.13 

0.  10 

29 

7.35 

5.0 

0.0 

10.63 

9. 40 

0.24 

0.  12 

0.  10 

30 

7.  34 

0.0 

10.0 

14.  71 

9. 77 

0. 2b 

0.  1 4 

0.  10 

31 

7.34 

2.  5 

10.0 

11.76 

9.17 

0.  24 

0.  1 3 

0.  10 

67 

9. 77 

0.  0 

0.0 

15.68 

7.  68 

0.  77 

0.45 

0.29 

68 

9.76 

2.  5 

0.  0 

1 1 . 34 

7.  10 

0.  51 

0.26 

0.  15 

69 

9.77 

5.0 

0.0 

10.35 

6.9  1 

0.  50 

0.25 

0.  15 

50 

14.65 

-6.0 

0.0 

9.29 

7.  1 1 

1.03 

0.61 

0.  50 

39 

14.62 

0.0 

0.0 

6.  56 

6.  13 

0.84 

0.44 

0.  33 

49 

14.64 

0.  0 

0.0 

7.31 

6.22 

0.  84 

0.47 

0.34 

40 

14.62 

2.  5 

0.0 

5.  78 

6.  67 

0.  73 

0.41 

0*28 

41 

14.61 

5.0 

0.0 

4.80 

7.01 

0.  63 

0.  34 

0.23 

r 

i jSf- 


A 


r-!880 


TABLE  9.8 


CONFIGURATION  S-5  WITHOUT  CHINE  FLAPS 


LCG  = 13 

.5  IN. 

SPEED 

FPS 

TKANS0M 

FLAP 

ANGLE 

DEG 

mean 

PITCH 

DEG 

MEAN 

DKAG 

LB 

KMS 
B0  W 
ACCEL 
G 

KMS 

CG 

ACCEL 

G 

kMS 

Sl'EKN 

ACCEL 

G 

14.65 

0.0 

9.03 

7 16 

0.  54 

0.  27 

0.  19 

CONFIGURATION  S-5  WITH  HORIZONTAL  CHINE  FLAPS 
LCG  = 13.5  IN. 


14.64 

14.65 


6.50 

6.48 


6.68 

6.41 


0.  68 
0.  68 


0.  37 
0.  57 


CONFIGURATION  S-5  WITH  9 IN.  TRANSOM  FLAP 
LCG  = 12.5  IN. 


7.33 

7.33 

7.32 


11.52  12.37 

8.94  12.64 

7.64  13. 19 


0.  17  0.08 

0.14  0. 07 

0.  12  0. 06 


CONFIGURATION  S-5  WITH  8 IN.  CHINE  WINGS 
LCG  >=  12.5  IN. 


7 . 33 
7.31 
7.31 
7»  32 


0.0 

2.5 

5.0 

10.0 


19.81  11.92  0. 36  0.18 

18.58  11.38  0. 36  0.18 

17.43  10.92  0.34  0.17 

14.41  10. 06  0. 29  0. 14 


R-1880 


TABLE  9.9 

CONFIGURATION  S-5  WITH  4 IN.  CHINE  WINGS 
LCG  = 12.5  IN. 


TWAi\IS0M 

kMS 

kMS 

RMS 

FLAP 

MEAN 

MEAN 

B0W 

CG 

stern 

RUN 

SPEED 

ANGLE 

PITCH 

DRAG 

ACCEL 

ACCEL 

ACCEL 

FPS 

DEG 

DEG 

LB 

G 

G 

G 

75 

7.32 

0.0 

18.31 

11.68 

0.32 

0.  16 

0.  10 

76 

7. 32 

5.0 

15.  34 

10.84 

0.25 

0.  12 

0.09 

77 

7.32 

10.0 

10.58 

10.  69 

0.  19 

0.09 

0 . 08 

78 

1 A.  64 

0.0 

9.63 

6.96 

0.84 

0.41 

0.  30 

79 

14.69 

5.0 

6.85 

6.90 

0.  70 

0.36 

0.  25 

CONFIGURATION 

s-5  WITH  45  DEGREE 

: CHINE  FLAPS 

LCG  » 12.5  IN. 

81 

7.34 

2.  5 

11.50  10.74 

0.  21 

0.  1 1 

0.09 

82 

7.34 

5.0 

9.60  10.89 

0.20 

0.  10 

0.09 

83 

14.64 

0.0 

8.80  7.35 

0.68 

0.  35 

0.26 

84 

14.64 

^ • 5 

7.52  7.  37 

0.  62 

0.  33 

0.24 

85 

14.64 

5.0 

6.42  7.96 

0.  57 

0.30 

0.22 

TABLE  10 


SEAKEEPING  STATISTICS  FOR  CONFIGURATION  P-1 
SIGNIFICANT  HEIGHT  = 2.2  FT  DISPLACEMENT  = 55,000  LB 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


.vUN  NO  200 


VELOCITY  15.0  XN0T5  FLAP  UEFLEUI'IOX  0*0  OEG 


NUMLEk  of  wave  ENGOUNlEhb  JO 


M EAN 

KM  5 

0 5C 

AVERAGE 

1/3 

HIGHE51 

PITCH, 

DEG 

16.17 

1.2V 

37 

1 7.  49 

1 4.  5 1 

13.64 

13.67 

HEAVE, 

FT 

0. 05 

0.  33 

24 

0.  49 

-0.  36 

0.76 

-0. 70 

00 W ACCEL, 

G 

-0.02 

0.  1 7 

5b 

0.  1 9 

-0. 22 

0.33 

-0.  37 

CG  ACCEL, 

G 

-0.01 

0.09 

43 

0.  1 0 

- 0 . 14 

0.16 

- u.  2 1 

5TEKN  ACCEL 

, G 

-0.07 

0 • 0 s 

29 

0.  01 

-0.15 

0 . 0 6 

-0.  13 

KUN  NO  174 


VELOCITY  15.0  KNOTb  FLAP  DEFLECTION  15. 0 ut-C 
NUMbEJ  OF  WAVE  ENCOUNTEkJ  30 


MEAN 

KM  5 

05C 

PITCH, 

DEG 

9.53 

1 . 54 

35 

HEAVE, 

FT 

-0.  61 

0.29 

24 

bOW  ACCEL, 

G 

0.03 

0.13 

51 

CG  ACCEL, 

G 

0.01 

0.07 

33 

SrEHN  ACCEL 

.,  G 

-0.02 

0.04 

24 

HUN  N ) 320 

VELOCITY  20 

.0  , 

NUMbEi' 

; OF  WAVL 

MEAN 

kM5 

U6C 

PITCH, 

DEG 

13.13 

2.15 

29 

HEAVE, 

FT 

2. 35 

0.  45 

25 

BOW  ACCEL, 

G 

-0.06 

0.  36 

33 

CG  ACCEL, 

G 

-0.07 

0.  17 

23 

5TEKN  ACCEL 

, G 

1 

o 

o 

0.  1 1 

1 1 

AVEKAGE  1/J  HIGHEbl 


10. 

33 

3. 

23 

12. 

34 

6. 

9 1 

-0. 

23 

-0. 

96 

0. 

00 

- 1 . 

20 

0. 

26 

-0. 

Go 

0. 

36 

-0. 

1 3 

0. 

1 1 

-0. 

10 

0. 

1 6 

- 0. 

1 5 

0. 

06 

-0. 

10 

0. 

o3 

“ u • 

13 

N015  FLAP  Dc-r  LEC'l  I OX  -2.5  DEG 
ENCOUNlEisb  43 


AVEKAGE 

1/3 

H I Grt  3 b 1 

20.  62 

1 5.  43 

2 1.93 

13.  64 

2.9  1 

1 . 32 

3.27 

1 . 49 

0.  55 

-0.  47 

0. 3 9 

- U . 6 6 

0.23 

” vj  • 3 J 

0 . J ■- 

-0.42 

0.2  1 

0.  30 

-0.3  1 

HUN  NO  202 


VELOCIIY  20.0  KNJTb  FLAP  DbFLECriON  O.O  DlG 


NUMUEk 

OF 

WAVE 

ENCOUNTEKb 

30 

MEAN 

HMb 

ObC 

PVEkAoE 

1 / j 

M I G n L b r 

rITCH, 

DEG 

16.69 

2.  02 

29 

13. 92 

1 4.  23 

20 . 47 

12.75 

HEAVE, 

FT 

2.  30 

0.  45 

26 

2.  7 o 

1.32 

^ • 1 

1 . 50 

now  ACCEL, 

G 

0.  00 

0.  34 

49 

0.  42 

-0.  33 

0 . '!  1 

-0.56 

CG  ACCEL, 

G 

0.02 

0.16 

43 

0.23 

■ 0 . 1 o 

0 • J ^ . 

- u . 2 9 

bTEHN  ACCEL 

, G 

-0.07 

3. 07 

30 

0 . 0 5 

-0.  17 

u.  1 1 

-0.20 

1. 


R-1880 


TABLE  10.2 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


kUN  N0  321 


viiL0crry  20.0  knots  FLAh^  deflection  0.0  deg 


NUMBEK  OF  LAVE  ENCOUNfEKS  45 


MEAN 

kMS 

0SC 

AVERAGE 

1/3 

HI GHEST 

PITCH^ 

DEG 

17.02 

2.04 

33 

19.13 

1 4.  59 

20.  60 

12.88 

HEAVE^ 

FT 

2.23 

0.43 

25 

2.  76 

1 . 72 

3.  12 

1 . 44 

B0W  ACCEL# 

G 

-0.06 

0. 37 

3V 

0.  56 

-0.  47 

0.9  2 

-0.66 

CG  ACCEL# 

G 

-0.  05 

0.  18 

29 

0.24 

-0.  31 

0 • 36 

-0.41 

STERN  ACCEL 

# G 

-0.06 

0.  1 1 

14 

0.  19 

- 0.  2ii 

0» 

-0.28 

kUN  NO  314  VELOCITY  20*0  KNOTS  FLAP  DEFLEC  TI  C,M  2.5  DEG 

NUMBEK  OF  LAVE  ENCOUNIEkS  42 


MEAN 

kM  s 

0SC 

AVERAGE 

1/3 

HI GHESl 

P'lTCH# 

DEG 

16.08 

2.04 

31 

18.  50 

13.  63 

19 . 33 

12.08 

HEAVE# 

FT 

2.23 

0.41 

25 

2.  77 

1.71 

3.  07 

1 . 40 

BOW  ACCEL# 

G 

-0.05 

0.36 

41 

0.  52 

1 

c 

• 

0.79 

-0.66 

CG  ACCEL# 

G 

-0.03 

0.  17 

31 

0.25 

- 0.  30 

0.  38 

-0.38 

STERN  ACCEL 

.#  G 

- 0 . 0 4 

0.  12 

15 

0.22 

-0.22 

0 . 32 

-0.26 

KUN  NO  313 


VELOCITY  20.0  KNOTS  FLAP  DEFLECTION  5.0  DEG 


NUMbEK  OF  WAVE  ENC0UNTEHS  132 


MEAN 

KM  S 

03C 

average 

1/3 

H i G n E S 1 

PITCH# 

DEG 

14.90 

2.  10 

9 7 

1 / . 2 2 

12.  34 

18.72 

10.  63 

HEAVE# 

FT 

2.03 

0.42 

75 

2.  62 

1 . 57 

2.9  7 

1 . 29 

BOV,'  ACCEL# 

G 

-0. 04 

0.  36 

124 

0.  53 

-0.  47 

0.32 

-0.69 

CC  ACCEL# 

G 

-0.01 

0.  17 

92 

0.  27 

-0.  29 

0.  36 

-0.39 

STERN  ACCEL 

# G 

-0.04 

0.  1 2 

52 

0.  20 

-0.  25 

L' . 2 8 

-0.30 

run  no 

316 

VELUCI TY  20 

.0  . 

<N0T5  FLAr  deflection 

7.5  DEG 

NUMBEK 

OF  1. 

AVE 

ENC0UNTEK5  133 

MEAN 

KM  S 

OSC 

avekage 

1/J 

Hi GmEsI 

PITCH# 

DEG 

14.00 

1.90 

97 

16.27  11.50 

17.51 

9.9  5 

HEAVE# 

FT 

1 .99 

0.  40 

79 

2.50  1.49 

2.  oO 

1 . 20 

.02  ACCEL# 

G 

-0.03 

0.  3b 

129 

0.51  -Q.4  4 

U . o 1 

- 0 . 6 3 

CG  ACCEL# 

G 

-0.  03 

0.  17 

89 

0.23  -0.31 

0 . 32 

-0.4  1 

ACCEL 

# G 

-0.04 

0.  12 

58 

0.20  -Q.24 

0.27 

-0.  30 

R-1880 


TABLE  10.3 


WITHOUT  CHINE  FLAPS 


LCG  = 12.5  FT 


kUM  N0  317 


VELaCITV  20.0  KNOlb  FLAP  OLFLLO 1 1 0iM  10. 0 OLO 
NUMbLK  OF  WAVE  ENCOUNlEPb  1L6 


PITCH,  DEG 
HEAVE,  FT 
bOW  ACCEL,  G 
CG  ACCEL,  G 
bTEHN  ACCEL,  G 


MEAN 

13.14 
1.9  7 
-0.03 
•0.03 
-0.03 


KMb  UbC 
l.b6  9b 


AVEf<AOE 
lb. 29  10.73 


1/3  HlGhEbl' 


0.3b  7b 
0.33  12b 
0.  16 
0.  12 


b6 

59 


2.  47 
0.  4b 
0.23 
0.  20 


1 . 49 
-f'.  43 
•0.  30 
-0.2-^ 


16.46 

2.77 

0.76 

0.31 

0.27 


9.2  9 
1 . 2b 
-0.  63 
-0. 39 
-0. 30 


KUN  NO  31b 


VELOCIir  20.0  KNOTb  FLAP  DEFLECVION  12. b DEO 
NUMbEH  OF  WAVE  ENCOUN fEbb  bb 


MEAN 

KMb 

ObC 

avekage 

1/3 

Hi  G H E b 1 

PITCH, 

DEG 

11.16 

1 . 54 

7 0 

12.  bb 

9 . 40 

14.0b 

b.  17 

HEAVE, 

FT 

1 . b9 

0.  34 

4 b 

2.04 

1.19 

2*29 

0.9  2 

BOW  ACCEL, 

G 

-0.03 

0.27 

bo 

0.  36 

0.37 

0*  b6 

- 0 . b3 

CG  ACCEL, 

G 

0.0b 

0.  14 

49 

0.27 

0.19 

0*3^ 

-0.27 

bTEPN  ACCEL 

, G 

-0.04 

0.  1 1 

33 

0.  19 

0 . 2 b 

0.27 

-0.30 

KUN  NO  163 

vELJcirr  20 

. 0 XNJ  Tb  FLAP 

DeFLeG  1 i G.'.' 

1 b . 0 D E L' 

NUMbEK 

OF  WAVE 

EN CO UN TE Kb 

30 

MEAN 

Kllb 

ObO 

A V hi  < i A b hi 

1/3 

HI  GHEb  r 

PITCH, 

DEG 

.1.66 

1.21 

3 b 

9 . 9 4 

7.7  2 

1 C . 9 b 

6 . b 2 

HEAVE, 

FT 

0.92 

0. 2b 

22 

1.21 

0.60 

1 . 33 

0.33 

130 V;  ACCEL, 

G 

0.0  6 

0.  21 

bb 

0.31 

0 . 1 b 

0 . b 2 

-0.  33 

CG  ACCEL, 

G ■ 

-0.0b 

0.  10 

41 

0.  10 

0.  19 

0 . 1 3 

- 0 . 2 b 

5TEKN  ACCEL,  G 

-0,^4 

0.  1 4 

41 

-0.33 

0.  b7 

- 0 • b 

-0.70 

.vUN  NO  173 

VELOCI 

lY  20 

.0 

<NJTb  FLAP 

' UEFLKGlioN 

Ib.U  :JEG 

NUMbLn 

. OF  V.AVE 

ENCOUN Icob 

30 

MEAN 

KMb 

ObO 

AV  EkA  GE 

1/3 

H I G r1  E b r 

PITCH, 

DEG 

9.6b 

1 . 32 

34 

10.9c 

b . 3 / 

12. 2G 

7 . o 3 

HEAVE, 

FT 

1.27 

0.  30 

24 

1 . 6 1 

0.9  b 

1.3b 

0.7  7 

60W  ACCEL, 

G 

0.07 

0.  23 

bl 

0.  36 

0.  19 

U.  bb 

- L< . 36 

CG  ACCEL, 

G 

0.03 

0.  1 1 

40 

0.  lb 

0.  1 3 

Li ...  b 

-0.22 

bTEKN  ACCEL 

.,  G 

-0.02 

0.06 

33 

0.  Uo 

0.13 

0.  1 3 

-0.  lb 

TABLE  \0.k 


WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


PUN  NO  204 

VELOCITY  25 

.0 

NUI'lLiFi 

■ OF  V-AVE 

MEAN 

kM  S 

050 

PI TCH^ 

I.)EG 

12.6V 

3.  15 

25 

HEAVE^ 

FT 

3.  33 

0.60 

21 

bOW  ACCEL^ 

G 

0.  03 

0.  52 

41 

CG  ACCEL> 

G 

0.0  5 

0.25 

41 

STERN  ACCEL 

^ G 

-0.03 

0.  13 

34 

<.\iOTS  FLAP  ULFLLCTILW  0.0  ULG 
L.nJOOUNTLkL  3u 


AVEKAGE 

1/3 

HIGHEST 

16.  3b 

3 . V 0 

13.13 

6.  3V 

4.  OV 

2.61 

4.46 

2.  23 

0.  S4 

-0.  3V 

1 . b 4 

-0. 73 

0.  35 

-0.  2f2 

0. 52 

-0.  42 

0.  1 1 

-0.21 

0.2  4 

-0.  30 

RUN  NO  167 


VELOCiTT  23.0  KNOTS  FLAP  DEFLEOriON  10.0  0£G 
NUNOEk  9F  lave  ENCOUNTEkS  30 


■■1EAN 

kM  S 

05C 

AVERAGE 

1/5 

HIGHEST 

PITCH^ 

UEG 

3.60 

1 . 94 

31 

10.  64 

6.65 

1 2 . li 0 

5.  32 

hEAVE^ 

FT 

. 7 2 

0.  40 

23 

3.2  1 

2.2  ij) 

3.  43 

1 . V9 

UOU  ACCEL ^ 

G 

0.0  6 

0.  41 

52 

0.  53 

-0.31 

0.  /3 

-0.59 

CG  ACCEL ^ 

G 

0.06 

0.  20 

43 

0.31 

- 0 . 1 V 

0 . 4-1 

-0.33 

STERN  ACCEL 

> C 

0 . 0 1 

0.  1 1 

34 

0.  16 

-0.  15 

0.24 

- 0.  22 

RUN  NO 

165 

VELOCIIY  2S.C  RNOrS  FLAP  OEFLE 

CHON  12.5  3 EG 

NUMUER 

OF  WAVE 

ENCOUNTERS  30 

MEAN 

KM 5 OSC 

A V E K A G E 

1/j  highest 

PITCH, 

oEf; 

7.62 

1.72  30 

V . 50  5.  VO 

10.67  4.  43 

HEAVE, 

FI 

2.54 

0.39  23 

2 . V 6 2.15 

3.24  1.65 

HOW  ACCEL, 

G 

CG  ACCEL, 

G 

0.07 

0.  IV  44 

0.30  — 0 . 1 4 

0 . 42  0 . J 0 

STERN 

ACCEL 

, G 

-0. 20 

0 . I 1 33 

-0.07  -0.35 

0 . U 1 -0.42 

uUN  NO  310  VELOOITV  30.0  KN015  FLAP  ULFLEC'llON  -2.S  OLG 

NUNjEP  of  '.'AvyE  ENOOUNTEkg  34 


MEAN 

KM  6> 

050 

GWEKhGI: 

1/3 

Ei  I G H 2 5 r 

HITCH, 

UEG 

10. 34 

6.31 

IV 

15.23 

0.  53 

20.  5-. 

-1.15 

HEAVE, 

FT 

3.6  7 

1 . 30 

19 

5.  4V 

1.06 

6.3  1 

1 . 5V 

.■OW  ACCEL, 

G 

-0.  02 

0.  V4 

25 

1.5/ 

-1.15 

2.65 

- 1 . V2 

CG  ACC FL , 

G 

0.01 

0 . j 1 

23 

0.75 

-0.7  7 

3 . V ■< 

-1.37 

SIEKN  ACCE 

L,  G 

-0.02 

0. 4^5 

32' 

0.  47 

- 0 . 5 

0 . 3 3 

-1.11 

R-1880 


TABLE  10.5 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


KUN  NO  305  VELOCIir  30.0  XNUTb  FLAP  U,if  LLC 1 1 0 


NUMuLk  of  wave  LNCOUN  1 LiO  llu 


MEAN 

KM  E 

OEC 

hVEkAGE 

1/3 

PITCH > 

DEG 

10. ov 

4.  42 

6 5 

1 5.  06 

4.10 

17.7  9 

HEAVE^ 

FT 

3.  63 

0.90 

57 

4.70 

2 • 6 1.) 

5 • 5 >-■ 

BOW  ACCEL^ 

G 

-0.04 

0.  7 5 

96 

1.19 

-0.  74 

2*03 

CG  ACCEL> 

G 

-0.01 

0.  40 

90 

0.  54 

- 0 . 47 

0.  .j2 

ETEPN  ACCEL 

> G 

0.00 

0.  33 

<9 

0.  40 

-0*53 

0.  67 

KUN  NJ  304 


VELOCITY  30.0  <.\iOfS  FLAP  ULFLLClIu,\ 
MUMBLk  of  wave  LNC'JUNfEKL  10b 


MEAN 

HMS 

03C 

AVE 

KAGE 

1/3- 

PITCHi 

DEG 

b . 59 

3.  59 

67 

12.  55 

3 . 3 1 

14.93 

HEA VEi 

FT 

3.  34 

0.  74 

59 

4.25 

2.52 

4 . J ■'! 

BOW  ACCELj 

G 

-0.02 

0. 6d 

1 1 3 

1.12 

-0.53 

1 . 0 7 

CG  ACCELi 

G 

0.02 

0.  34 

■33 

0.  55 

-0.40 

0.  u 1 

STEHN  ACCEL 

i G 

-O.Ol 

0.29 

79 

0.  37 

-0.47 

0.02 

KUN  NO 

303 

VELOCITY  30 

.0  . 

<NOlE  FLAP 

DEFLEC  li  OX 

NUMBEjs  of  WAVE 

ENCOUNTEkE 

1U9 

MEAN  KME 

OEC 

AVEkAGE 

1/3 

hITCH^ 

DEG 

7.9  5 3.  12 

72 

1 1 . O 9 

4 . U o 

1 J • J '.J 

HEAVE> 

FT 

3.  10  0.  6 5 

57 

3.  93 

2.4  5 

^ y 

B0V,'  ACCEL>  C 

-0.02  0.64 

1 22 

1.02 

U.  57 

1 . 7 'J 

CG  ACCEL ^ G 

0.03  0.32 

9 6 

0.  51 

0 . 3o 

0.77 

ETEKN 

ACCEL^  G 

0.00  0.26 

73 

0.35  - 

0 . 42 

0*^0 

KUN  NO  302  VELOCITY  30.0  r<N0l5  FLAP  OBi*LECnb\ 


NUMBEk 

OF 

CAVt- 

ENC3UN  1 C.K5 

1U5 

MEAN 

KME 

OEC 

AVEkAGl 

/3 

PITCH> 

DEG 

6. 7d 

2.  43 

32 

9.  16 

4.01 

1 1 . 

14 

HEAVE> 

FT 

2 . 9 7 

0.  51 

53 

3.  6 4 

2.33 

A . 

lu 

BOW  ACCEL> 

G 

- U . 0 1 

0.  59 

123 

0 . 9 3 

0.36 

1 . 

5 

CG  ACCEL> 

G 

i).  00 

0.29 

100 

0.  42 

0.  3j 

0 . 

o 3 

ETEKN  ACCEL,»  G 

-0.01 

0 • cl 

72 

0.  3U 

0.  37 

0 . 

4 7 

0*0  DEG 


HI  Oni:,  i f 
1 . 60 
B.  10 

- 1 . H3 

- 0 • d 3 
-0.7V 


2. 5 deg 


Hi GHEET 
1*06 
2*10 
-1.03 
-0*65 
-0.  7U 


b.O  DEG 


HI  GHEE  1 
1.^7 
2.00 

- U . V d 

- 0 . 60 
- J • 6 4 


7.5  u E G 


Hi Gn^  E 1 
1 . 7V 
2.0  1 
- 0 . V 0 
-0.  5V 
-O.  j4 


R-I880 
TABLE  10.6 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 

kUiM  no  169  VELOCITY  30*0  KNOTS  FLAP  DEFLLOTliaN  70  JEG 


NUMtiEK  OF  WAVE  ENC0UN  I'EKb  30 


MEAN 

KMS 

OSG 

AVEi<AGE 

1/3 

HI GHEST 

PITCH^ 

DEG 

6.6  1 

2.  43 

26 

9.  19 

3.  7S 

10. 6o 

1 . b 3 

HEAVE^ 

FT 

3.07 

0.  S2 

2 1 

3.  72 

2.  SO 

4.10 

2.  10 

BOW  AGCEL^ 

G 

0.2b 

0*58 

SO 

1.0  6 

-0.11 

1.61 

-0.  Sb 

GG  ACGEL^ 

G 

STEKN  AGGEL 

> G 

o 

• 

0 

1 

0.  16 

36 

0.  09 

“ 0 • (Cl  c 

0 • 3 

1 

O 

• 

C 

kUN  no  16b'  VEL0CI1V  30.0  KNOTS  FLAP  DEFLEUTIoN  10*0  JLG 


NUMBLPx  OF  '.•.AVt.  LNCOUNTEbS  30 


MEAN 

kM  s 

OSG 

AVE/^AGE 

1/3 

HI GHESI 

PITCH^ 

DEG 

S.  7b 

1.97 

2b 

7.  77 

3.  09 

9.0  b 

2.24 

HEAVE^ 

FT 

2.36 

0.  44 

20 

3.  41 

2.  36 

3.76 

1 . 9 b 

HOW  ACCEL^ 

G 

0.11 

0.  S2 

S3 

0.  7b 

-0.27 

1.23 

- 0. 6S 

CG  ACCEL^ 

6 

0.  OS 

0.26 

44 

0.  34 

-0.22 

0.4b 

-0.  46 

STEKN  ACCEL 

. G 

0.00 

0.  13 

3S 

0.  16 

-0.1b 

0.2O 

-0.27 

kUN  no  329 

VEL'JGl  ry  30 

.0  K 

NUTS  FLAK  deflection 

10.0  DEG 

NUMOEi 

^ OF  V.'AVE 

lNGOUNTEkS  34 

MEAN 

KMS 

OSG 

AVEkAGE 

i/3 

HI  GHl S f 

PITCH^ 

0 E G 

4.  46 

2 . 40 

26 

7.  OS  1.27 

b . 60 

- u . 9 7 

HEAVE^ 

FT 

3.02 

0.  S2 

21 

3.6b  2.49 

4.22 

2.  1 1 

BOV  AGGEL^ 

G 

-0.01 

0.  S3 

4 1 

0 . 9 S - 0 . S 3 

1 . S5 

-0.  92 

GG  ACCEL^ 

G 

0.02 

0.2b 

30 

0.41  -0.3s 

0.  c 1 

- 0.  S9 

STEhN  AGGEL 

^ G 

c.oo 

0.  23 

2S 

0.30  -0.37 

0 . o 

-0.  S2 

kUN  N0 

330 

VELOCITY  30.0  K 

N 0 T S FLAP  D E F L E G 

ri  ON 

1 2 . b D EG 

NUMbEK 

OF  ' 

wave 

ENGJUNTEi\S  33 

MEAN 

ivMS 

OSv, 

AVEixAGE 

1/3 

ri  I Gbr.  sT 

PITGH^ 

DEG 

/1 . 7 2 

1 . 72 

30 

6 . S 4'  2.64 

7. 72 

0.9S 

HEAVE^ 

FT 

2.  b2 

0.3b 

20 

3.  02  2.12 

3. 33 

1 . 79 

HOW  AGCEL^ 

G 

-0.01 

0.  47 

33 

0.63  — 0.S3 

1.17 

- U . bO 

CCi  ACCl'.L^ 

G 

0.13 

0.23 

27 

0.44  -0.22 

0. 3b 

> 

• 

O 

1 

STEKN 

AGGEL 

^ G 

0.00 

0.20 

26 

0.27  — 0.3  2 

U • *1  iJ 

- u . 4S 

R-1880 


TABLE  10.7 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


HUN  N0  170  VELOCITY  30.0  KNOTS  FLAP  UEFLEGTION  12.5  UEG 

NUMBEH  OF  WAVE  ENCOUNTEHS  30 


MEAN 

KMS 

0SC 

AVERAGE 

1/3 

HI  GHEST 

PITCH> 

DEG 

4.  34 

1 . 59 

30 

6.43 

3.  36 

7. 50 

1 . 72 

HEAVE> 

FT 

2.64 

0.37 

17 

3.  1 1 

2.20 

3.39 

1 .92 

BOW  ACCEL> 

G 

CG  ACCEL> 

G 

STERN  ACCEL 

> G 

-0.  03 

0.  12 

36 

0.  10 

-0.21 

0. 20 

0 

• 

1 

In’UN  no  210  VELOCITY  35.0  KNOTS  FLAP  DEFLECriON  5.0  l)EG 


NUMBER 

OF 

v;ave 

ENCOUNTERS 

30 

MEAN 

kMS 

0SC 

average 

1/3 

H I G H E .'  > 1 

PITCH^ 

DEG 

6.14 

3.  00 

21 

9. 45 

2.25 

11.35 

-0.06 

heave> 

FT 

3.  33 

0.70 

13 

4.  25 

2.  62 

4.  37 

2.07 

U0W  ACCEL. 

G 

0.05 

0.  74 

4 5 

1.09 

0. 4L 

1 . 0 3 

-1.06 

CG  ACCEL^ 

G 

0.05 

0.  39 

49 

0.  42 

0 . 2 0 

0.75 

-0.71 

STERN  ACCEL 

^ G 

-0.01 

0.22 

40 

0.  1 3 

0. 29 

0 . vJ  5 

-0.51 

kUN  no  172  VELOCi  fY  35.0  KNOlS  FLAP  OLFLEC 1 1 0,\  'I  - JlG 


NL'MlEa  of  wave  ENCOUNi'EkS  3U 


lEAN 

1 .M  S 

" c 

A V ErAOE 

1/3 

r.  1 GHt. 

s i 

PI TCK^ 

IJEG 

M.  46 

2 • J A 

23 

7.  3 b 

I'-  • v>b 

10.  32 

3 . 

19 

HEAVE> 

FT 

3 . 22 

0.  57 

20 

3.  3 3 

^ . (.  7 

4.33 

2. 

1 5 

MOW  ACCEL.. 
G G ACC  EL . 

G 

G 

(1 . 09 

0.  34 

50 

0.  46 

-n.  17 

ij  . 

- u. 

50 

jTERN  ACCEL 

> G 

-0.0  1 

0.  1 ’ 

31 

0.  16 

0 . 3 3 

-3. 

4 5 

;.UN  NJ  171  V.I-JCIIY  .35.0  KNOTS  FLAe  OiiF  LEG  1 i L K lO.S  ulG 

NUNoEiv  OF  '..•AVE  ENGOU.N  30 


MEAN 

R 1 0 

J;.G 

A vy  L 1 

\i''  GL 

1/3 

,H  1 OH  L'.  S 1 

PI TCH. 

DEG 

3 . 10 

1 . 37 

31 

4 . 32 

1.7' 

b • J 7 

0.57 

HEAVE. 

FT 

60 

0.  32 

17 

3.  0 1 

2 . 2.5 

3 • 'J 

L' . 0 1 

3.!W  AOC'.L, 

C 

GG  AGGEL. 

G 

0 . 15 

U.  22 

43 

0.  4U 

-0.  13 

0 . b ; 

-0.31 

STERN  AGGI' 

L.  G 

-0.01 

0.  13 

34 

0.15 

- . Is 

U. 

-3.29 

L 


R-1880 


TABLE  10.8 


WITHOUT  CHINE  FLAPS 


LCG  = 10.5  FT 


kUN  no  343 


1 


A ./mi'YS  flap  ULFLLLil'.'N  -L‘3  Ol'lG 

VELOCriT  '30*0  i-v.NJUlb  f 1- 

numolu  of  lavl  lnccjuntlks  4^ 


UEG 

FT 


PITCH^ 

HEAVE^ 

ACCELi  G 
CG  ACCEL^  G 
STEKN  ACCLL^G 


mean 

20. 69 
2.  7 \ 
-0.07 
-U.07 
-U.07 


kHG  0::^C 
2.  43  27 

0.  50 
0.  43 
0.  16 
0.09 


25 
3b 
25 
1 1 


23.  33 
3.31 
0.  65 
0.  21 
1 5 


AVEKAGE 


1/3  HlGKEbV 


0 


1 7 . 35 
2.14 
-0.54 
- 0 . 32 
-0.27 


2 4.32 

3.  75 
1 . 06 
0. 30 

(J  • ci  <c:i 


15.16 


1.55 

-0.76 

-0.41 

-0.32 


kUN  no  342 


pitch^  OEG 
heave^  ft 

bOW  ACCEL # G 
CG  ACCEL ^ G 
3TE1vN  ACCEL^  G 


uUN  NO  341 


2irCH^  OEG 

heave^  ft 

jMV;  ACCEL.  G 
CG  ACCEL.  G 
oTEpN  ACCEL.  G 


KUN  no  339 


V,U.Cirv  .0.0  «0io  FOA.  OtFooOUO.  0.0  0.0 
NOMOt«  OF  ••AVt  LlNCOU.'JlLr.S  AA 


MEAN 

20.  12 


2 


.\M  3 
42 


2 . 3 6 

-0.07 


0 


-0.09 

-0.06 


0 


0 


45 
, 42 
. 16 
.09 


05C 

29 

25 

36 

27 


22.67 
3.  4 4 


0.  61 
13 
17 


0 


0 


/wEKAGE 

17.07 
2.29 
-0.54 

- 0 . 34 

- 0 . 2 6 


1/ 

24.4 


3 


J 5 
1.00 
2 9 
2 4 


0 


0 


H i G 5 E 5 1 
\ A*  / 3 
1 

-0 
-0 
-0 


99 

75 

44 

31 


VtoOCITF  .0.0  KAOTO  FLAP  OLFLLO.lOP  ..0  0.0 
MUM3E.C  OF  WAVE  ENGOUN  lEKb  4l 


MEAN 
19.  12 


',2 


-0.06 

-0.05 


i 0 5C 
29 
24 

0 . 42  33 

0.16  27 


2.  49 
0. 49 


■0.05 


0 . 10 


1 ! > 


AVu-KAGE 
21.73  15.94 

3.  45  2*22 

0.  64  “0*  52 

0.19  -0.34 

0.15  -0.24 


1/3  HiGHLb'I 
13.69 

1.9  1 


2 3.  34 
3.9  5 


1 


0 


i Oo 
> 30 
. 2 6 


-0.75 

-0.44 

-0.30 


VELOGllt  20.0  KNOlb  FLPr  OLFLbOlloN  5.0  -^G 

NUMOEU  of  wave  ENGOUNitKb  40 


PITGH^  OEG 

HEAVE^  FI 

bow  accel^  g 

C G A C C EL  ^ G 

bTEKN  ACCLL^  G 


mean 

15*25 

2.67 

-0.05 

-0.04 

-0.05 


KM5  ObC 
2.61  29 


0.  45 
0.  43 


25 

35 


21.06 

3.  29 


average 

1 4.  75 


09 


1/3  HlGOEbl 
12.71 
1.51 


. 7U 


6 9 


0^ 

0 


17 


10 


26 

1 1 


0.7  1 
0.24 


6 M 


-0. 

-U.  31 


3 
1 

0. 36 


I 6 


75 


' U ' 

• u . 40 


U.  1' 


-O' 


0. 26 


■0.31 


R-1880 


TABLE  10.9 

WITHOUT  CHINE  FLAPS  LCG  = 10.5  FT 


kUN  N0  340  VELOCnr  iiO.O  KN0T3  FLAP  DLFLLU II  0,\l  7.d  DLG 


NOMbEK  OF  WAVE  ENCOUNTEKS  4b 


MEAN 

kMB 

ObC 

AVERAGE 

1/3 

H I G H 2 b 1 

PITCH> 

DEG 

17.11 

2.  63 

30 

IV.  9b 

13.63 

2 1 . b 6 

11.16 

HEAVE^ 

FT 

P.6B 

0.  47 

27 

3.2b 

2.  1 b 

3 . / 2 

1 . b 1 

BOW  ACCELi 

G 

-0.04 

0.  44 

40 

0.  70 

o 

• 

0 

1 

1.13 

-0.7b 

CG  ACCEL^ 

G 

-0.06 

0.  17 

2b 

0.23 

-0.32 

0.  32 

- U . 4 1 

STEKN  ACCEL 

> G 

-O.Ob 

0.  1 1 

12 

0.20 

”0.26 

0.2  6 

-0.32 

HUN  NO  344 

VELOCITY  BO 

.0 

KNUTb 

FLAP  UEFLECiiUN 

10.0  JEG 

NUMbEK  OF  WAVE  E.X'COUNThKb  1E6 


MEAN 

KMb 

UbC 

AVEKAGE 

1/3 

HIGHEbl 

PITCH> 

DEG 

16.12 

2.  63 

9 b 

19.00 

12.  71 

20 . b 6 

10.  67 

HEAVE> 

FT 

2.6  3 

0.4b 

bl 

3.21 

2.09 

3.  b9 

l.b3 

BOW  ACCEL> 

G 

-0.04 

0.  4« 

123 

0.  77 

- 0 . b 6 

1.26 

-0.79 

CG  ACCEL> 

r 

-0.04 

0.1b 

92 

0.  2b 

-0.32 

0.3b 

-0.42 

bTERN  ACCEL 

* 

-0.04 

0.  12 

bO 

0.  2 1 

-0.24 

0.27 

-0.30 

kUN  no  34b 

VELOCITY  20 

.0 

ENUl  b 

FLAP  DEFLECTION 

1 2 . b J U.G 

NUMbEu  OF  WAVE  ENOOUNTEkE  lEV 


MEAN 

i^Mb 

0bC 

AvEkAGE 

1/3 

HI GHEbT 

PITCH^ 

DEG 

1 b.23 

2.7b 

9 1 

lb.  37 

1 1 . b9 

20.10 

9 . bO 

HEAVE^ 

FT 

2.6b 

0.  46 

7b 

3.2b 

2.0b 

3.66 

1 . b2 

BOW  ACCEL^ 

G 

-0.03 

0.  4b 

121 

0.  79 

- 0 . b b 

1 . 2b 

- 0 . 7 b 

CG  ACCEL^ 

G 

-0.02 

0.  19 

92 

0.2  b 

-0.30 

0 . 40 

-0.41 

STERN  ACCEL 

^ G 

o 

• 

0 

1 

0.  13 

bO 

0.  22 

-0.2b 

0 . 30 

- G . 3 1 

KUN  NO  346 

VELOGI 1 Y 20 

.0  bNJTb  FLAP  JEFL 

:lC  I'i  bN 

Ib.U  Jt-G 

NUMB  El 

; OF  WAVE 

ENCOUNTEKS 

12b 

MEAN 

Kf'lb 

UbC 

AVERAGt, 

1/b 

H I Gk  2 b 1 

PITCH, 

DEG 

1 4.00 

2.  64 

9b 

16.94 

10.7b 

1 b . 7 3 

b.  6b 

HEAVE, 

FT 

Tr- . b 7 

0.  44 

bl 

3.  13 

2.  03 

3.  b 1 

1 . 77 

BOW  ACCEL, 

G 

-0.02 

0.  4b 

126 

0.  79 

- 0.  bb 

1.2b 

1 

o 

• 

cx 

o 

CG  ACCEL, 

G 

-0.02 

0.  lb 

9 4 

0.27 

-0.31 

0.37 

-0.42 

STERN  ACCEL 

, G 

-0.03 

0.13 

b2 

0.23 

• 

0 

1 

0 . 3 1 

-0.31 

R-I880 


TABLE  10.10 

WITHOUT  CHINE  FLAPS  LCG  = 10.5  FT 


HUN  N0  369 


VELOCITY  30.0  KN01S  FLAP  UEFLECllUN  b.O  DEG 


NUMBEK  OF  WAVE  ENC0UNTEHS  110 


/,  EAN 

kMS 

0SC 

AVEKAGE 

1/3 

HI  GHc,b  f 

PITCH> 

DEG 

10. 3B 

6.31 

b« 

17.  73 

0.73 

20.75 

-1.31 

HEAVE, 

FT 

4.00 

1 . 32 

57 

5.  63 

2.34 

6. 7b 

1 . 39 

BOW  ACCEL, 

G 

-0.02 

0.97 

til 

1.74 

-0.  76 

B • 7 9 

-1.31 

CG  ACCEL, 

G 

0.05 

0.  49 

35 

0.  70 

-0.46 

1 . 00 

• 

0 

1 

STEHN  ACCEL 

, G 

-0.0  1 

0.  47 

36 

0.  5 1 

-0.  63 

0.37 

o 

• 

0 

1 

HUN  NO  364  VELOCITY  30-0  KNUl‘6  FLAP  UEFLECTlUN  7.b  DEG 


NUMBER  OF  WAVE  ENCOUNTEKS  111 


M LAN 

hmh 

ObC 

AVEKAGE 

1/3 

HIGHEST 

PITCH, 

DEG 

3.17 

4.  72 

67 

12.93 

1 . B6 

16.19 

- 1.20 

HEAVE, 

FT 

3.69 

0.  93 

61 

4.  47 

2 . b2 

b.  60 

1 . 69 

BOW  ACCEL, 

G 

0.0  3 

0.91 

105 

1 . b9 

-0.  b4 

2.0b 

-1.03 

CG  ACCEL, 

G 

0.09 

0.63 

3b 

0.  btj 

-0.  42 

0.  b b 

- 0 • 72 

STERN  ACCEL 

, G 

0.00 

0.  37 

33 

0.  42 

-0.47 

0.73 

-U.  7b 

HUN  NO  363 

VELOCITY  30.0  i 

<N01S  FLAP  DEFLECTION 

10.0  DEG 

NUMBEk 

0F  WAVE 

ENCOUNTERS  114 

MEAN 

KMS  DSC 

AVEiv'AGE 

1/3 

Hi  G h L S 1 

PITCH, 

DEG 

6.9  5 

3.39  7 4 

10.  63  2.  59 

1 3.  1 b 

0. 22 

HEAVE, 

FT 

3.  43 

0.  6 5 57 

4.  33  2.70 

4.  92 

2.4  1 

HOW  ACCEL, 

G 

n.  00 

0. 7^  115 

1*32  -0*63 

2*22 

-1.0b 

CG  ACC  EL , 

G 

0.06 

0.32  9 7 

O.bU  -0.34 

0.73 

- 3 . b 9 

STERN  ACCEL 

, G 

-0.0  1 

0.27  79 

0*34  — 0*44 

0. 52 

•0.6b 

liAlUite 


m 


idKiMiiidliMiilil  MMM 


R-1880 


TABLE  10.11 

WITH  CHINE  FLAPS  LCG  = 12.5 


MIN  N!J  197  VLLUCllY  Ib.U  KN0  1b  FLAP  ULFLLClIUiV  0-0  Lt-G 

NUiNuuk  .JF  '.-.MVt  LNCyUNlLKS  JU 


NEMN 

K lb 

0SC 

AVLkAGE 

1/3 

H i Gmc, 8 1 

PITCH, 

UEG 

1 S.9S 

1 .77 

40 

17.7  3 

13.33 

19.  1 J 

12.3/ 

HEAVF, 

1'  T 

1.9c! 

0.46 

33 

2.48 

1.43 

2.90 

1 . 09 

b!JW  ACCLL, 

G 

0.00 

0.31 

6 4 

0.  40 

-0.31 

0.78 

-0.88 

CG  ACCEL, 

G 

0.  02 

0.  16 

S4 

0.  2 1 

- 0 . 18 

0.33 

-0.3  1 

STERN  ACCEL 

, G 

-0.08 

0.07 

41 

0.0  3 

- 0 . 19 

0 . L 

-0.24 

KUN  no  161 

VELOCITY  18 

.0  KNOlb  FLAP  UEELlCIIJN 

18.0  0 E G 

NUMoEk 

OF  V. 

/WE  ENCJUNIEKS  30 

MEAN 

KMS 

0 EW  /W  L 1 \ /\  Cl  E 

1/3 

Hi  OHLSl 

PITCH, 

UEG 

3. 39 

1.18 

37  9.64  7.20 

10.7b 

6.23 

HEAVE, 

FT 

0.76 

0.32 

26  1.13  0.4  1 

1.48 

0.18 

OOW  ACCEL, 

G 

-0.04 

0.16 

89  0.17  -0.23 

0.  ol 

- u . 36 

CG  ACCEL, 

n 

- 0.  ' 0 

0.09 

44  0.  0 3 -0.23 

0 . 1 0 

-0.30 

STEkN  ACCEL 

, G 

-0.07 

0.  06 

39  0.02  -0.16 

0 . 07 

-0.20 

kUN  no  193 

vEL JCI 

lY  2 

o.c 

;<NOTb  FLAP  JLhLEOliJ.\ 

0.0  oeG 

N UiT  1.'  t 

OF 

LAVE 

EN  CO  UN  8 30 

MEAN 

I\M  b 

ObC 

.■•,VEr./\OL 

1/3 

Hi  C HL  0 1 

PI ICH, 

DEG 

1 1 . 9 3 

2.7  7 

34 

14.97  0.47 

16.7  8 

6.27 

HEAVE, 

H 1 

3.3  1 

0.87 

3 . 9 8 2.6  7 

4.  J8 

2.28 

HOI.'  /'CCEL, 

G 

0. 02 

0.86 

4 7 

0.87  -0.49 

1.81 

- 0 . o 4 

CG  ACCEL, 

G 

0 . 0^' 

0 . 2 7 

8 1 

0.37  - U . 2 8 

U • G-  1 

- 0 . 8 

SIEnN  ACCEL 

.,  G 

- 0.  02 

0.11 

4 7 

0.  10  -0.17 

0.2  1 

-0.24 

kUN  \I._i 

1 88 

VELOCllY  2U 

.0  rGN  0 I b L (-1 H 0 E h L 1'  ' ' 

i i J'  'v 

1 8 . U 0 u C 

NUMbEi 

. .OF  1 .Av/t.  c!NCLONlEiSj  3u 

MEAN 

hM  b 

ObC  HVEnHuE 

1/3 

H i 6 H t.  O 1 

PITCH, 

OEG 

7.31 

1 . 6 2 

34  9.08  8.  8.3 

9 . 9 

4.18 

HEAVE, 

FT 

2.69 

0.  39 

30  3.12  2.  8 9 

3.4  1 

1 . 93 

BOV  ACCEL, 

G 

0.00 

0 . 38 

61  0.81  - U . J 8 

'vj  • T) 

- J . 6 b 

CG  ACCEL, 

G 

0 . 1 7 

0.  19 

81  C. 40  -U.U7 

U • "Jj 

- i.) . 2 >.> 

bTFKN 

ACCeL 

, G 

0.03 

U.  10 

39  0.  13  -0.  1 J 

U • 2^  Lj 

-0.  19 

R-1880 


TABLE  10,12 


1 


WITH  CHINE  FLAPS 


LCG  = 12.5  FT 


RUN  NO  191 


VELOCITY  2b. 0 KNUlb  FLAP  ULFLtCTIUN  0.0  ULb 


NUMbtK  OF  KAVL  tNUOUN  rh.i\b  30 


MEAN 

kmS 

ObC 

average 

1/3 

HI GHEbl 

PITCH^ 

0 E G 

3 . 19 

3.  43 

25 

1 2. 2R 

3.  47 

14.10 

1.1b 

HEAVE^ 

FT 

3.60 

0.70 

23 

4.  47 

2.77 

4 . 9 o 

2.33 

bOVi  ACCELi 

G 

0.03 

0.70 

4B 

1.10 

0.  47 

2. 07 

-0.93 

CG  ACCEL^ 

G 

0.05 

0.3b 

55 

0.44 

0.23 

0 . 7 f. 

-0.  53 

STEkN  ACCEL 

^ G 

-0. 06 

0.  17 

46 

0.12 

0.29 

0.27 

-0.43 

RUN  NO  1 56 

VELOCliV  2b 

.0  KN0I5  flam 

0 L f'  L ii-  U i i J i\ 

10.0  OEO 

MUM  BE 

K OF 

AVE 

ENCOUN 1 LR5 

30 

ME.3NI 

RM  -b 

ObC 

average 

1/3 

Hi  GhE5  1' 

PITCH^ 

DEG 

i'. . -«6 

1 . fV2 

33 

7. 33 

3 . 23 

B . 4b 

1 . 43 

riEAVf> 

FT 

3.  30 

0.  41 

2 5 

3.  B 1 

2.3  1 

4.  10 

2.  4B 

bOW  ACCEL> 

G 

-0. 02 

0.  b4 

56 

0 . B 1 

0 . 49 

1 . 46 

-6.34 

CG  ACCEL  * 

G 

0.  1 1 

0.27 

bb 

0.42 

0.19 

0.6  4 

-0.42 

STEKN  ACCEL 

> G 

0.06 

0 . 1 2 

42 

0.  2 1 

0.12 

0 . 32 

- U . 20 

RUN  NO  157 


VELOClllf  25.0  RNOlb  KLAA  UbFLLO  1 I .ja  12.  b OliO 


NUr^ibhlK  OF  LAVt.  h'NUOUN  i LkO  30 


n LAN 

Ri  lb 

OoC 

average 

1/3  H I On  t.  6 1 

PI rcH^ 

■JEG 

4.7  1 

1 . 43 

34 

6.  40 

2.3  3 

7.0V  1.43 

HEAVE^ 

F 1 

3.16 

0.3b 

26 

3 • 3 

2.7  b 

J.7b  2.47 

BOV.'  ACCEL^ 

G 

0.00 

0.46 

56 

U • 6 ~ 

0.  43 

1.17  -0.76 

CG  ACCEL^ 

G 

0.11 

0.2  4 

47 

0. 20 

0 . B o —0.33 

STERN  ACCEL 

, t 

0.0  b 

0.12 

41 

U • 1 V 

0 . 1 2 

0.23  -0.19 

».  -I  IM  M 1 t/U 

l\  IN  V 1 y 

V EL 

0 0 1 ! T 2 

S.iJ  R.Njyib  FLAP 

DiiFI 

_EC 1 1 oN  12.  B JtG 

NUM 

bL  rv  JF 

..  AVE 

ENCOUN 1 ERo 

30 

'•'.LAN 

.<  U' 

JbC 

AVERriCt 

1/3  HlGHtibl 

PITCH, 

UbG 

4.6  b 

1 .66 

32 

6 . 3o 

/.Jw  l.UU 

HEAVE, 

F 1 

3.00 

0.  42 

2b 

3.  49 

'd  • J 

J.o6  2. 2d 

BOV  ACCEL, 

G 

-0.01 

U . 49 

54 

0.70 

0. 

i . 2 1 -0.34 

CG  ACCEL, 

G 

0 . 03 

0.2b 

46 

0.3  b 

0 • *:!  'D 

U . 49  - 0 . B 1 

STERN  ACCLL 

,,  G 

-0.04 

0.12 

39 

0.  12 

0*d'd 

c 

• 

c 

1 

c 

• 

u 

R-1880 


TABLE  10.13 

WITH  CHINE  FLAPS  LCG  = 12.5  FT 


kU(M  ^J0  152  VULiJCriY  30.1  KM013  KLAk  OlKLU-C  1 1 ON  b-U  Ot.G 

NUMbti':  OF  WAVL  LNUOUN  1 Ll'ib  30 


MEAN 

KMb 

03C 

avLkAGL 

1/3 

Hi  GHLb 1 

PI TCH^ 

DEG 

-<1 . b6 

2. 43 

2b 

7.  17 

1 . 43 

b . 6 6 

-0.  3y 

HEAVE^ 

FT 

3.-40 

0. 60 

21 

4.  1 b 

2.7b 

4.62 

2.2  1 

BOW  ACCEL^ 

G 

0.02 

0.71 

47 

1 . 07 

-0.  44 

1 . / 2 

-0.  y^/ 

GG  ACCEL^ 

G 

0.06 

0.37 

4b 

0.  52 

-0.22 

0.  o4 

-0.6  1 

GTEKN  ACCEL 

^ G 

-0.04 

0.  17 

41 

0.  1 b 

-0.2b 

0 . J2 

-0 . 3B 

KUN  N'J  133 


VtLUCIl  Y 30.0  KNOTb  FLAP  OlKL LC  1 i o.\  5-0  OLG 


NUMbb:K  OF  LAvt  LNCOUNILKb  30 


P:  EA'M 

KGB 

ObC 

AVEkAGL 

1/3 

Hi OHtb 1 

PI rcH^ 

DEG 

A . 7 

2.41 

2b 

7.  10 

1*6'/ 

3 . >33 

-0.23 

HEAVE^ 

FT 

3 • - ■ 4 

0.63 

21 

4.  ly 

2.7/ 

4.  70 

2*33 

BOW  ACCEL^ 

G 

i.'v  GP 

0.67 

47 

1.2  1 

• 

0 

1 

1 . yy 

-0. 3y 

CG  ACCEL^ 

G 

0.04 

0.  37 

43 

0.  bO 

-0.2/ 

0.32 

-0.64 

BTEk.N  ACCEL 

^ G 

0.02 

0.  lb 

4 b 

0.  1 3 

-0.  13 

0.  34 

-0.33 

kUN  no  154 

VLLOCIIY  30 

. 1 KNJfb  1-LAP  Oc-t-LLOllUN 

7.5  OEG 

NUN  BE  IK 

OF  WAVfc, 

LNCOUNlLKb  30 

OEAN 

HM  b 

ObC 

avEkAGE 

1/3 

ri 1 Ghl  b i 

PITCH, 

L)EG 

3.  yb 

1 . yy 

27 

6.  ly  1.3'/ 

7 . 42 

-0.36 

HEAVE, 

FT 

3 • 23 

U.  bl 

20 

3./ 6 2./b 

4 . 34 

2 . 3 >i 

UUW  ACCEL, 

G 

0.03 

0.63 

4y 

1.0b  -0.3b 

1.63 

-0.33 

CG  ACCEL, 

G 

0.11 

0.34 

bU 

0.53  -u.  ly 

0.77 

-0.54 

BTEPN  ACCEL 

, G 

0.  00 

0.16 

3/ 

0.  1'/  -U.20 

0.  30 

-0.32 

KUN  NO  135 

VELOCITY  30 

.0 

KNOfb  FLAP  Ot-FLECliJN 

7.5  ULG 

NUNhEK 

OF  WAVE 

ENCJUNllLKb  30 

MEAN 

r\Mb 

ObC 

/W  Ek A GE 

1/3 

Hi GHEb 1 

PITCH, 

OEG 

3.  yy 

2 . oy 

2 V 

b.  7 b 1.56 

7 . 33 

— 0 . 3 3 

HEAVE, 

FT 

3.25 

c 

• 

c 

20 

3.  y 3 2.63 

4. 3y 

2.26 

BOW  ACCEL, 

G 

0.07 

0.63 

47 

1.06  -0.46 

1.76 

-u  . 33 

CG  ACCEL, 

G 

0.  Ob 

0.  34 

43 

0.  4 3 -0.31 

0.7  0 

-0.6  1 

bTEKN  ACCEL 

, G 

-0.02 

0.  17 

41 

0.1b  -0.23 

0.2  7 

-0. 3y 

uttaUiMti 


li 


%-c. 


R-1880 
TABLE  10.14 

WITH  CHINE  FLAPS  LCG  = 12.5  FT 


kUN  no  155  VELOCIIY  30.0  aN01'5  FLAP  DLFLtCTiUN  10. u OLG 


1 

t't 

1 

NUMuh. 

3 OF 

WAVE 

ENG0U.NTEK5 

30 

t 

•'IE  AN 

i-<0  5 

ObG 

AVLkAGE 

1/3 

Hi  GMiiOr 

1 

PI TCH, 

UEG 

3.30 

1 . 62 

32 

4.0  5 

1 . 02 

6.06 

-0.  14 

i i 

hb:ave> 

FT 

*.i . 1 1 

0.  44 

20 

3.  7 0 

2.64 

4*  U 1 

2. 34 

1 

dOW  AOGEL^ 

G 

0.  10 

0.  o4 

d2 

0 . 5 5 

0.  30 

1 . 43 

-0.77 

1 , 

1 ! 

C G A C 0 EL  i 

G 

0.14 

0.34 

44 

0.  51 

0.  16 

0.74 

-0.4/ 

t 

5TEKN  AC GEL 

^ G 

0.  03 

0.  14 

36 

0.  20 

0.17 

0.  30 

-0.2/ 

KUN  NO  157  VLLOOIiY  30 . 0 .<Nul5  FLAi^  ULFLLCI  i ON  13.5  ULG 


NUMbtlN  jF  LAvL  LNOOUNiLk:;  30 


MEAN 

ixNi 

0 50 

aVEkaGE 

1/3 

Hi  GHt-G  1 

PITCH, 

OEC 

2.  60 

1 .2b 

3(J 

3 . y ^1 

1.17 

4 . / 1 

-0.02 

HEAVE, 

F f 

2. . 7 4 

0.42 

20 

3 . 0) 

2.  42 

3.00 

2.13 

BOW  AO GEL, 

G 

0. 06 

0.  3/ 

5/ 

0.  4o 

-0.2/ 

0 . 6 

-0.63 

GG  ACCEL, 

G 

0. 

0 . 2 1 

40 

0.27 

-0.22 

0.41 

-0.44 

iV£i<N  ACCEL 

, G 

-0.03 

0.  13 

o'- 

0.  1 0 

- 0.  2 2 

0 . 0 

-0.  33 

i\!JN  NO  15/ 

VEL 

001  1 Y 

30.0  ' 

■\NJ15  FL(\H  ULI'LtCl 

I J ,\' 

3.0  OEG 

\'U'lUt.<  0 

F 

LN0JUNlEi:5  00 

kJ'-N 

k \ 

•1 2 0 50 

A V 4 All  Gi2 

1/0 

ri  1 G H L 5 1 

HITCH,  OEG 

3.  7 0 

'(d  • 

33 

2 0 

A . 0 0 0 . ■'  4 

7.77 

-0.30 

HEAV‘-',  FT 

3.  3/ 

0. 

60 

1 3 

4.1V  2 . V 

4 . 7 / 

2 . 43 

BOW  ACCEL,  G 

0 . 1 1 3 

0. 

7 4 

50 

1.10  - 0 . 0/ 

1 . 1 

-1.00 

GG  ACCEL,  G 

0.  1/ 

0. 

4 1 

/1 7 

0.  ■ "I  - u.  1 4 

0 . / 0 

-0.33 

0 4 

0. 

2 1 4 4 

0. : - 0. 2u 

U • 

— 0 . 30 

!O.I\J  NJ  IN'J  VFL’.JLlTr  Jb.tJ  :<N'Ji:;  FL;0-^  LLO  i i ; \ D.u  Ocb 


»u  -IbL- 

1 i 3 F 

v:i\  'jiL 

H_,NO  JiJ  Nib;- 

ne.an 

t\  1 5 

ij  oO 

MVBIxAlc. 

1/0 

.-i  1 G 3 B 5 1 

PI  TOM, 

0 )•:  (' 

. 6 1 

2.  15 

2 3 

3 . 7 r> 

0.  oS 

7.7  6 

-0.02 

H h.  A V 

F 1 

3.  37 

0 . 6 1 

1/ 

4.  10 

W.' . Id 

• 6U 

2. 2/ 

b i 1’.'  AG(JbL> 

r 

0.  OS 

0.72 

02 

1.10 

-0.2/ 

i . 7 

- 0 . /O 

CG  ACUbL^ 

G 

0.03 

0.  4l 

33 

0.  31 

- U.  20 

1,  • _■  ‘J 

- 0 . ()  0 

.SItiA'  ACCi* 

L,  G 

-0. 04 

U . 2 1 

43 

0.  17 

- 0.  .•■3 

k.  • b u 

- B . 4 / 

1 
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TABLE  10.15 


WITH  CHINE  FLAPS 


LCG  = 12.5  FT 


kUN  mo  177 


ViiL'JUI  lY  3b. U '<MU1S 


KLAH  Dtih'LLUriOM  7.5  Jtib 


5 

Ti\ 
' .1 

MCMtJE! 

JF 

L A V E 

r’lMCOUMTEub 

30 

rlEAM 

iilM  b 

ObC 

AVF kAGE 

1/3  HIGHi:.bl 

1 

PITCH^ 

UEG 

2.39 

1 .93 

26 

4.  7b 

0.74 

i 

HEAVE^ 

FT 

3.07 

0. 59 

16 

3.92 

2 . b 0 

[jOW  ACCELj 

G 

0.  13 

0.64 

49 

1.0b 

-0.31 

1*6  6 ”(J*bU 

i| 

CG  ACCEL j 

G 

LI . 06 

0.36 

^7 

0.41 

-0.29 

U*Ct)  “*(J«6b 

t • 

bTERN  ACCEL 

^ G 

-0.02 

0.19 

39 

0.  17 

- Q.  2b 

U • J -"-i  ~ 0*  AA 

R-1880 


i-iUN  NO  -^04 


TABLE  11 

SEAKEEPING  STATISTICS  FOR  CONFIGURATION  S-1 
SIGNIFICANT  HEIGHT  = 2.2  FT  DISPLACEMENT  =55,000  LB 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 

VELOCITY  20.0  KNOTi  FLAP  OLFLLC  T I JN  b*U  OiiG 


PITCH,  DEG 

HEAVE,  FT 

BOW  ACCEL,  G 
CG  ACCEL,  G 
B^E1<^J  ACCEL,  G 


RUN  NO  401 


PITCH,  DLG 

heave,  ft 

bOW  ACCEL,  G 
CG  ACCEL,  G 
STERN  ACCEL,  G 


RUN  NO  407 


number 

O'f  w 

;AVE 

LNCUUN 1 EKb 

1 37 

MEAN 

IvMS 

use 

average 

Id 

1/3 

14 

2 

. 7 1 

1 

. dd 

9d 

16. 

94 

12.  19 

> 0'3 

.06 

0 

. 40 

7d 

2 . 

bd 

1 . 66 

2 

• 3 7 

-0 

. 0 4 

0 

. 36 

136 

0. 

64 

-0. 45 

0 

• 6 1 

-0 

. 0 1 

0 

. 17 

9 1 

u. 

2 7 

-0. 2d 

0 

• 33 

-n 

. 0 4 

0 

. 13 

A 2 

0. 

19 

- 0.  26 

0 

• <3  3 

VELOCI  TY  20.  U KNOli- 


FLAP  DEFLECilJ' 


10.04 
1 . 2d 
-U.  6b 
-0. 3d 
- 0.  32 


7 . d DEG 


iNUM  HER 

3F  Wave 

ENCOUN iEkS 

I 40 

1 1' 

:an 

K 

M S 

■isC 

Av'Ei. 

AGE 

16 

I/3 

I 3. 

, 47 

I . 

73 

I 00 

I 6 . 46 

1 1 . 

2b 

• *^i  7 

I . 

I 9 6 

0. 

3d 

77 

2 . b 

I . 

6 I 

2 

• 7 A 

-0 . 

,04 

0. 

34 

I 34 

0 . bU 

-0. 

44 

U 

• 7 3 

0. 

, 00 

0. 

16 

9 2 

0 . 2 6 

-0. 

2d 

U 

• 3 

-0. 

.04 

0. 

12 

67 

0 . I 7 

-0. 

2d 

0 

• r.i  b 

0.12  67  0.17  -0.2d  0.2S  -0.36 

VELOCilY  20.0  KNOTb  FLAP  DEFLECTION  10.0  DEG 
NUMBER  OF  WAVE  ENCOUNTERd  133 


PITCH,  DEG 

heave,  FI' 
BOW  hCCEL,  g 
CG  ACCEL,  G 
M'ERN  ACCEL,  G 


!<UN  no  39  2 


pitch,  deg 
heave,  f r 

bOW  nCCEL,  G 
CG  ACCEL,  G 
STERN  ACCEL,  G 


MEAN 

11.97 
1 . 6d 
-0.03 
-0.01 

-0.03 


xMd  use 
l.bO  10b 
0.33  70 

0.2H  127 

. 1 4 7 4 

0.  12  t>' 


avera  ge 

1/3 

HI  GriES  l 

Id.  h 4 

10.  12 

1 7 ^ 

b . 7 4 

2.  12 

1.27 

<^  • 3 

0.9  9 

0 . 1 

-0. 39 

U • 3 

- 0 . 6 7 

0.23 

-0*26 

0 • 3 0 

— 0 . 3 

0.  IR 

-0.26 

IJ  • 6 

-0.  32 

VELOCITY  30.0  KNJib  ELAI 
HUMdER  of  wave  ENCOUNTERS 


w 1 • 

/>vF 

.ivACE 

— * 

• • 

An 

61 

17 

i\»'»  .J 

c!  • 15  3 
■J  • 3 3 

76 
6 6 

1 1 . 

3» 

6 3 
99 

6 . 
B . 

06 

46 

Q. 

00 

0. 

64 

123 

1 . 

12 

- 0. 

6d 

0 . 

01 

0. 

31 

1 U6 

0. 

/.7 

- 0 . 

39 

-0. 

01 

0. 

24 

o 1 

u. 

3u 

- 0 • 

4l 

CFLEC’1  1 :".N  w • ^ JC.G 


1/3  Hlbr.EsT 
\ hi  B . 4 I 

4.64  I . 9 O 

1 . > 7 -0.96 

0 . 7 „ -0.61 

1.1.46  -0.61 


R-1880 

TABLE  11.2 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


KUN  N0  395  VEL0C1 rv  30.0  KNOTS  FLAP  OEFLEOliON  b.U  OEG 

NUMbEh  OF  WAVE  ENCOUNlEKb  107 


M EAN 

h'NS 

OSC 

AVEkAGE 

1/3 

HIGHEST 

PITCH> 

DEG 

7.64 

2.  33 

32 

10.03  4.37 

11.73 

2.  72 

HEAVE> 

FT 

3.  02 

0.52 

56 

3.  70  2.  4 1 

4.  10 

2.0  1 

bOV.'  ACCEL> 

G 

0.00 

0.  59 

127 

0.9  9 -0.56 

1.61 

- 0 . 9 o 

CG  ACCEL> 

G 

0.01 

0.29 

105 

0.43  -0.37 

0.  62 

”0.60 

STEKN  ACCEL 

. G 

-0.01 

0.  22 

bl 

0.29  -0.36 

0.45 

-0.54 

KUN  i\'U  39b 

VEL3CITr  30 

.0 

KNOTS  FLAP  UEF 

LEG  1 I CN 

7.5  deg 

NUMuEi\ 

OF 

W A V E 

ENCOUN IEkS 

1 13 

mean 

nM  S 

OSC 

AVEJ<AGi:. 

1/3 

rii  GhE 

SI 

P1TCH> 

DEC- 

6 . 45 

1.91 

33 

3.42 

4.  22 

9 . 6 9 

2 . 

3 0 

HEAVE> 

FT 

2.7  6 

0.  44 

54 

3.  36 

2.  25 

3 • 70 

1 . 

36 

bOV.'  ACCEL> 

C 

- 0 . Ill 

0.  53 

133 

0.36 

0.3  4 

1 • 

••  u. 

3 0 

CG  ACCEL^ 

G 

0.05 

U.  25 

103 

0.4  1 

0.32 

0 • 0 C) 

-0. 

5 4 

STEkN  ACCEL 

> G 

-0.01 

0.20 

31 

0.26 

0.  36 

0.  jV 

- 0 . 

51 
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TABLE  11.3 

WITH  CHINE  FLAPS  LCG  = 12.5  FT 

KUN  iM0  232  VELOCIIT  Ib.O  KNOTS  FLAP  UhTLLCTl 'J,\'  0*0  DEG 


NUi'^ULK  OF  IvAVE  ENGUUNTElO  30 


MEAN 

kMS 

OdC 

avekage 

1/3 

, . I CiiiL  S 1 

PITCH> 

DEG 

1 S.  6 1 

1 . 72 

^0 

1 7.  bl 

1 3.  b9 

13.71 

12.21 

HEAVE^ 

FT 

2.11 

0.  <3 

31 

2.  6 d 

1 . bS 

2.9  7 

1 . 22 

dOW  ACCEL^ 

G 

-0.01 

0.  30 

60 

0.  39 

-0.31 

0.69 

-0.  b6 

CG  ACCELj 

G 

0.0  1 

0.  1 5 

46 

0. 22 

-0.  20 

0.  33 

- 0 . 32 

STEHN  ACCEL 

> G 

-0.06 

a.  07 

41 

0.  06 

-0.17 

0.  1 1 

-0.2  1 

KUN  NC  230 

VELOCI  lY  Ib.O  i 

KNOTS  FLAP  deflection 

Ib.O  DEG 

MUMLEk 

OF  GAVE 

ENCOUNliiKS  3d 

MF  AN 

y^'C 

AVL‘;iO\GE 

1/3 

HI  GHlSI 

PITCH^  DEG 

7 . 42 

1.12  39 

3.S4  6.24 

9 . 9 

b.  33 

HEAVE j FT 

0.62 

0.31  29 

0.9b  ij . 2 6 

1.19 

o.oo 

bOV  ACGEL^  G 

0 . 0 0 

0.15  49 

0.21  -0.21 

0.34 

-0.33 

CG  ACCEL^  G 

0.02 

0 . 03  40 

0.  1 4 -0.12 

0.  19 

-0.13 

STEKN  ACCEI.>  G 

-0.  06 

0.0b  33 

0 . 0 :.l  -0.1b 

0.07 

-0.19 

KUN  NO  23A  VELOCITY  20.0  KNOTS  FLAP  DrlFLLCllON  0*0  JiiG 


NUMbE! 

OF 

LAVE 

ENCOUNTEKb 

30 

i'lE 

;an 

t-MS 

0 6 C 

/Wlka 

GE 

1/3 

H 1 GHEb  r 

PI TCH^ 

DEC 

1 1 . 

1 2 

2 

. 6 3 

34 

1 3. 

9 4 

7. 

3b 

1 b . 9 7 

32 

IIEAVE^ 

FT 

>'•. 

2 1 

0 

. bb 

23 

3. 

3 6 

2. 

6 0 

4.  27 

'cl  • 

27 

H JV:  ACCiKL^ 

G 

0. 

0 2 

0 

. bb 

47 

0 . 

9 4 

0. 

b2 

1 . b 6 

- 0 • 

90 

CC  ACCEL > 

c; 

0. 

04 

0 

. 27 

49 

0. 

37 

u. 

2 6 

0.61 

-u. 

bO 

STEKN  ACCEL 

f G 

-0. 

Ub 

0 

. 12 

47 

0. 

03 

0. 

2 1 

0.20 

" u • 

30 

hUN  NO  22«  VELOCllY  PO.O  KNJii;  FLAP  JLFLLCliO.\  IS.O  ULG 

NUlOElv  JF  V.AVE  ENCOUiNlEKS  30 


i’ltAi'; 

i<i'ib 

0 SC 

A'vEkAGE 

i / J 

H I Gh  E b T 

PITCH,  DKG 

6.24 

1 . 4b 

33 

7 . 63 

4.  6J 

. 7 0 

3.  36 

HEAVE,  FT 

2 . b 1 

0.  3b 

26 

2.  90 

2.13 

1 6 

1.31 

'./JW  ACCEL,  G 

0.02 

0.  32 

b7 

0.  42 

-0.31 

0*1J 

- 0.  bb 

C G A C C '1 L , G 

0.04 

0.  17 

43 

0.24 

- 0 . 17 

0 • Jt 

-0.32 

STEKN  ACCEL,  G 

0.0  3 

0.  10 

4b 

0.  1 7 

-0.11 

U • L!  D 

-U.  19 
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TABLE  11.4 

WITH  CHINE  FLAPS  LCG  = 12.5  FT 


rtUN  NO  226 


VELOCIIT  25.0  KNOTS  FLAP  DEFLECIION 


NUMHEis  OF  WAVE  ENCOUNfEKS  30 


MEAN 

RMS 

use 

AVEP.AGE 

1/3 

PITCH>  DEG 

7.54 

3.  22 

27 

11.10 

3.  31 

13.  22 

HEAVE>  FT 

3.02 

0.  60 

22 

4.  70 

3.  04 

5.19 

BOW  ACCEL>  G 

0.02 

0.  70 

40 

1.16 

-0.40 

2.20 

CG  ACCEL>  G 

0.06 

0.35 

54 

0.  50 

-0.  22 

0.00 

STERN  ACCEL^  G 

o 

• 

o 

0.  16 

46 

0.  1 4 

-0.26 

0.30 

RUN  NO  224  VELOCITY  25.0  KNOlS  FLAP  OEFLECriON 

NUMuEK  OF  V.'AVE  ENCOUNTERS  30 


MEAN 

RMS 

use 

AVERAGE 

1/0 

PITCH> 

UEG 

5.33 

2.  1 1 

30 

7.  59 

2.6  5 

9.10 

HEAVE^ 

FT 

3.  32 

0.  49 

27 

3.90 

2.04 

4.  30 

BOW  ACCEL> 

G 

0.01 

0.57 

49 

0.  9 4 

o\ 

<r 

• 

0 

1 

1.61 

CG  ACCEL^ 

G 

0. 04 

0.29 

49 

0.  4 1 

-0.  26 

0 • 6 b 

STERN  ACCEL>  G 

-0.03 

0.  1 4 

41 

0.  12 

-0.24 

U. 

RUN  NO  21S  VELOCITY  30.0  KNOTS  FLAP  DE;'LECIION 

NUMBER  OF  WAVE  ENCOUNTERS  30 


MEAN 

pMS 

OSC 

AVEkAGE 

1/3 

PITCH^ 

UEG 

4.66 

2.61 

24 

7.  47 

1 . 26 

0.05 

HEAVE> 

r i 

o • L>  0 

U • 6 / 

A*  3 

• / ij 

A*  0^1 

U0W  ACCEL^ 

G 

0.04 

0.  73 

40 

1.20 

“ 0 • 3 ‘i 

k!  • I 1 

CG  ACCEL^ 

G 

0.  US 

0.  39 

47 

0.  S5 

-0.25 

C#  • 3 

STERN  ACCEL 

j G 

-0.  OS 

0.20 

40 

0.  1 4 

-0.32 

0 . 30 

kUN  no  220  VELOCITY  30.0  KNOTS  FLAP  UEFLECTION 

NUMBER  OF  WAVE  ENCOUNTERS  30 


MEAN 

KM  s 

OSC 

AVERAGE 

1/3 

PITCH> 

DEG 

4.  04 

2.21 

27 

6.  31 

1 . 29 

7.79 

HEAVE> 

FT 

3. 45 

0.  56 

22 

4.  1 0 

2.  07 

4. 59 

BOW  ACCEL> 

G 

0.03 

0.60 

49 

1 . 07 

-0.36 

1 . 72 

CG  ACCEL> 

G 

0.05 

0 . 36 

50 

0.  40 

— 0.25 

0.7  0 

STERN  ACCEL 

> G 

- 0.  04 

0.  19 

42 

0.  15 

-0. 20 

0.31 

0.0  OEG 


H I GH  E ST 
0.30 
2. 6'i 
-0.95 
-0.55 
-0.39 


12.5  OEG 


HI GHEST 
0.9  3 
2. 47 
-0.00 
-0.54 
-0.32 


2.5  OEG 


HI GHEST 
-0.76 
2 . 42 
-1.01 
-0.66 
-0.46 


5.0  OEG 


HIGHEST 
-0.43 
2. 56 
-0.94 
-0.  63 
-0.41 
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TABLE  11.5 


WITH  CHINE  FLAPS  LCG  = 12.5  FT 


I 


RUN  NO  222 


VELOCITY  30.0  KNOTS  FLAP  DEFLECTION  7.S  DEG 


NUMBEk  of  wave  ENC0UN1EKS  30 


MEAN 

RMS 

OSC 

AVEkAGE 

1/3 

HI GhESI 

PITCH^ 

DEG 

3.35 

1 . 76 

30 

4.97 

1.41 

6.2  b 

-0.12 

HEAVE^ 

FT 

3.24 

0.49 

w:  1 

3.  3 1 

2.7b 

4.  1 4 

2.41 

HOW  ACCEL^ 

G 

0.  02 

0.57 

5b 

0.  80 

-0.  36 

1.41 

-0.87 

CG  ACCEL^ 

G 

0.0  5 

0.  31 

49 

0.  41 

“0.23 

0.  6 1 

-0.58 

STERN  ACCEL 

^ G 

0.  31 

0.20 

43 

0.  53 

0.08 

0.68 

-0.09 

kUN  no  216  VELOCITY  3S.0  KNOTS  FLAP  DEFLECTION  2.b  DEG 


NUMbEK  OF  WAVE  ENCOUNTEkS  30 


MEAN 

KMS 

OSC 

AVEl'lAGE 

1/3 

HI  GriE ST 

PITCH^ 

DEG 

3.45 

2.19 

23 

5.  69 

0.6b 

7 . 52 

-1.00 

heave^ 

FT 

3.55 

0.61 

19 

4.  30 

2.89 

4.88 

2.6  1 

bOW  ACCEL^ 

G 

0.03 

0.77 

54 

1.17 

- 0 . 33 

1.94 

-1.02 

CG  ACCEL^ 

G 

0.0  5 

0.44 

48 

0.  6 1 

-0.27 

0.8  9 

-0.74 

STERN  ACCEL 

> G 

-0.04 

0.24 

40 

0.  1 7 

“0.32 

0. 39 

-0.56 

RUN  NO  212 

VELOCIIY  3b 

. 0 1 

KNOTS 

FLAP  DEF 

LECTI  ON 

5.0  DtG 

NUMbEK  OF  WAVE  ENCOUNTEi^b  30 


MEAN 

KMS 

OSC 

AVEkAGE 

1/3 

HI  CHEST 

PITCH^ 

DEG 

2.88 

1 . 86 

23 

4.  7b 

0.44 

5 . 82 

-1.16 

HFAVF^ 

FT 

3.  O') 

0 - 49 

1 9 

3 ,07 

‘ -*  » K 7 

2 • 40 

BOW  ACCEL^ 

G 

0.0  3 

0 . (jB 

46 

1. 08 

-0. 22 

1 . 70 

-0.97 

CG  ACCEL^ 

G 

0.05 

0.39 

41 

0.  56 

-0.34 

0 • b 1 

-0. 69 

STERN  ACCEL 

^ G 

-0.04 

0.20 

39 

0.17 

-0.27 

0. 36 

-0.46 

HUN  NO  214  VELOCITY  3b. 0 KNOTS  FLAP  DEFLECIiON  7.b  DEG 

NUMbEK  OF  W'AVE  ENCUUNlEKb  30 


MEAN 

KMS 

OSC 

AVEkAGE 

1/3 

Hi GH L S 1 

PITCri^ 

DEG 

1.98 

1 . 49 

29 

3.  4 1 

0. 35 

4.3s 

-1.14 

heave^ 

FT 

3 . 14 

0.38 

21 

3.  59 

2.  72 

3.39 

2. 37 

bOW  ACCEL^ 

G 

0.0  1 

0. 58 

47 

0.  80 

-0.48 

1.2s 

-0.92 

CG  ACCEL ^ 

G 

0. 04 

0 • 3'^ 

46 

0.  3o 

-0.  30 

0.  s9 

- U.  59 

STEhN  ACCEL 

G 

-0.02 

0.  lb 

36 

0.  18 

c 

• 

r^: 

0. 34 

-0.36 

! 

) «k'' 
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TABLE  12 

SEAKEEPING  STATISTICS  FOR  CONFIGURATION  S-3 
SIGNIFICANT  HEIGHT  = 2.2  FT  DISPLACEMENT  = 55,000  LB 

WITHOUT  CHINE  FLAPS  BOW  RAMP  EXTENDED  LCG  = 12.5  FT 

KUN  N0  Ab3  VELtiCI  rv  15.0  K.M0TS  FLAP  OLFLLCTlO.M  0.0  DEG 


NUMbLK  OF  LAVE  ENC0UM1EKG  103 


tlEAN 

KMS 

GdC 

AVEkAGE 

1/3 

highest 

PI TCH, 

DEG 

17.9  1 

1 . 64 

74 

19.70 

15.07 

21.06 

14.  47 

HEAVE, 

FT 

0. 30 

0.  35 

56 

0.  0 3 

-0.09 

1.12 

“0.32 

bOVJ  ACCEL, 

G 

-0.06 

0.23 

u 3 

0.  32 

-0.36 

0.5  3 

-0.49 

CG  ACCEL, 

G 

-0.06 

0.  1 1 

41 

0.  1 6 

- 0.  27 

0.22 

-0.34 

STEHN  ACCEL 

, G 

-0.04 

o 

• 

o 

cx 

16 

0.  10 

-0.21 

0.21 

-0.26 

HUN  NO  451  VELOCITY  15.0  KNOTS  FLAP  DEFLECTION  5-0  DEG 


NUMhEk 

OF  ' 

WAVE 

ENCOUNTEKS 

1 02 

MEAN 

kM  S 

OSC 

AVERAGE 

1/3 

H I G h E S 1 

PI TCH, 

DEG 

15.  19 

1 . 59 

77 

16.97 

1 3.  22 

10.13 

12.01 

HEAVE, 

FT 

0.  26 

0.  33 

59 

0.  69 

-0.  17 

0.9  6 

-0.41 

BOW  ACCEL, 

G 

-0*05 

0.22 

c>  iii 

0.  30 

-0.  35 

0 . “^1  O 

-0.  49 

CG  ACCEL, 

G 

-0.06 

0.  10 

34 

0.  1 3 

“0.20 

0.  1 9 

-0.35 

STEHN  ACCEL 

, G 

-0.  03 

0.  09 

22 

0.  17 

-0.  22 

0.  2 0 

“0.2? 

HUN  NO  455 

VELJCirr  15.0 

KNOTS  FLAh  DlFI 

-ECU  ON 

10. U DEG 

NUMUEt^ 

OF  WAVE 

ENCOUNIEKS  93 

MEAN 

kM  G OSC 

AVEkaGE 

1/3 

H 1 G rl  S 1 

. 1 r -I*  1 t . Mr  r- 

1 J vH  ^ U i:. 

1 • > 0*7 

i ■ t 

1 "7  1 "/I 

1 • » * / M 

1 A.  Af  \ 1 M . 0 7 

15.3  6 

9 s 0 ! 

HEAVE,  FT 

U • 13 

0.  33  53 

0.56  -0.32 

0 . 1 

- U . 5 3 

HOW  ACCEL,  G 

1 

c 

o 

0.21  30 

0.32  -0.34 

0 • 3 2 

- U . 4 6 

CG  ACCEL,  G 

-0.0  4 

0.10  40 

0.17  - 0. 23 

0.22 

-0.2  9 

STEkN  ACCEL,  G 

-0.01 

0.  10  23 

0 . 2 u -0.19 

0.23 

-0.23 

kUN  no  425 

VELOCllY  20.0  . 

vNjrs  FLAP  D2KL2C  a 

3 . U DEG 

NUMhEn 

OF  WAVc. 

ENCjUN1Ei\3  132 

MEAN 

Ki'TS  O3C 

/WE:^AGL 

1/3 

H i U ri  E S 1 

PITCH, 

DEG 

1 . 7 2 

2.02  101 

1 6 . 9 9 12.12 

16.3  2 

10.61 

HEAVE, 

FT 

2.  10 

0.42  34 

2 . 6 4 1.00 

3.  DO 

1 . 33 

HOW  ACCEL, 

G 

-0.04 

0.40  13H 

0.39  -0.43 

1 • 1 

- 0 . (j  9 

3G  A C LiL  L 

G 

-0.04 

0.19  93 

0.23  - 0 . 3 4 

J.  3 9 

-0*43 

3TKR-'J  ACCtL 

, G 

-0.0  4 

0. 1 3 63 

0 . 3 1 -0.23 

0.  32 

-0.32 

I 
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TABLE  12.2 

WITHOUT  CHINE  FLAPS  BOW  RAMP  EXTENDED  LCG  = 12.5  FT 


kUN  i\IU  A2ii 


VELOCITY  20.0  K.MOTb  FLAP  OtiKLEC  I'l  7-0  OEC 


NUMBEK  OF  WAVE  ENCOuNfEl^'S  130 


i1EAN 

KMS 

OSC 

AVERAGL 

1/3 

HIGHEST 

PI TCH^ 

DEG 

1 3.  S3 

1 .9S 

J) 

1 S.  d b 

10.99 

17.13 

9. 67 

HEAVE^ 

FT 

2 . 0 2 

0.40 

d 1 

2.  S6 

1 . b2 

^ j 0 

1 . 2d 

jOW  ACGELj 

G 

-0.04 

0.  30 

1 3S 

0.  S7 

-0.4  7 

0.9  1 

-0.69 

CG  ACC EL j 

G 

- 0 . 0 J 

0.  Id 

1 00 

0.2b 

-0.32 

0.33 

-0.43 

STERN  ACCEL 

^ G 

-0.03 

0.  13 

70 

0.22 

-0.24 

0.30 

-U.  30 

kun  no 

431 

VELOCIIY  20 

.0  . 

<NOTS  FLAP  UEFLEC 11  ON 

10.0  DEG 

NUMOEk  OF  WAVE 

ENCOUNTEKS  13d 

MEAN  KMS 

OSC 

A V Era  GE 

1/4 

HI GhES  T 

PI TCH. 

DEG 

1<'.33  1.34 

103 

14.43  10.04 

1 b . 7 2 

d . b 4 

HEAVE^ 

FT 

1 . 3d  0.3d 

d 1 

2.3d  1.41 

2 . 6 _i 

1 . 09 

30W  ACCEL^ 

G 

-0.04  0.36 

1 34 

0.S2  -0.4b 

0 . d b 

-0.6b 

C G A C C EL  ^ 

G 

-0.02  0.17 

9 1 

0.2b  - 0 . 3 0 

0.33 

-0.40 

STERN 

ACCEL 

^ G 

-0.03  0.14 

6d 

0.23  “0.26 

0.  34 

-0.32 

KUN  NO  416 


VELOCIIY  30.0  KNOTS  FLAP  UEFLEC 11  ON  2.b  DEG 


NUMOEn  OF  WAVE  ENCOUNTEkS  112 


MEAN 

l\M  s 

OsC 

h V !£ 

A n j£ 

^ / i 
« ' ■ 

ij  1 f M,i V 1 

1 > 4 s/  4 

PI TGH, 

DEG 

. b d 

3.  23 

72 

12.13 

4.  47 

1 4.  b4 

1 . dO 

heave^ 

FT 

3.  17 

0.70 

61 

A*  J U 

2.44 

4.7  1 

2.00 

U0W  ACCEL^ 

G 

-0.01 

0.69 

120 

1.13 

-0.61 

'2 . 0 E 

-1.01 

CG  ACCEL. 

G 

- K . 0 1 

0 . 3s 

100 

0 . b 'ci 

-0.  42 

0 . 0 2 

-0.69 

STERN  ACCEL 

. G 

- 0 . 0 2 

0. 2d 

dl 

0.  36 

• 

0 

1 

0.  bd 

-0.67 

kUN  N J 

4 19 

VELOCITY  30.0  KNUlS  FLAP  DEf LLC 

1 I UN 

b . 0 iJ  4 0 

NUMBEh 

: OF  WA V t. 

iiNCOUNlE!;b  164 

MEAN 

KMS  OSC 

AVEkAGE 

1/d 

Hi  gh  E s r 

HI TCH. 

OEG 

7.70 

2.b9  73 

10.46  4.  40 

12.42 

2.  db 

HEAVE. 

FT 

3.03 

0 . bb  b9 

3.  7 4 2.39 

^..29 

2.07 

DOW  ACCEL. 

G 

-0.01 

0.6b  123 

l.Od  -0.s7 

1 . o 4 

-0.94 

CG  ACCEL. 

G 

U.  CO 

0.32  100 

0.b2  -0.41 

0.7  7 

-0*64 

STERN 

ACCEL 

. G 

-0.02 

0.2b  36 

0.34  -0.37 

0. 

-0.  b7 

4 


■ iifilii  Yliit  Mir-^  ■ ._>■> , 
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TABLE  12.3 

WITHOUT  CHINE  FLAPS  BOW  RAMP  EXTENDED  LCG  = 12.5  FT 


KUM  N0  422  UELdCITr  30.0  KN3T3  FLAP  ULFLEOriu.Ni  7.b  U£G 

NUMbLK  OF  WAVE  ENCOUNTEKS  146 


ilEAN 

KMS 

ObC 

AVEKAGE 

1/3 

hIGHEbf 

PITCH> 

DEG 

6 • S B 

2 . 22 

BB 

B.  B2 

3.  Vb 

10.  b4 

2.  OB 

hlEAVE^ 

FT 

2 • B 6 

0.47 

62' 

3.  46 

2.  32 

3.  V2 

2.  02 

BOW  ACCELj 

G 

-0.01 

0.  62 

131 

1.02 

-0.  b6 

1 .74 

-0.  V2 

CG  AGCEL> 

G 

-0.01 

0.  00 

102 

0.  43 

-0.41 

0. 6b 

-0.63 

STEPM  ACCEL 

> G 

-0.01 

0.24 

BO 

0.  3b 

-0.36 

0.  B3 

”0*53 

R-1880 


TABLE  12.4 

WITHOUT  CHINE  FLAPS  BOW  RAMP  RETRACTED  LCG  = 12.5  FT 


kUN  no  A3l^  VEL'JCnY  Ib.O  FLAP  DEFLEU 1 i J,‘>i  0*0  JEG 

•MUMbEK  OF  '*AVE  ENCJUN  IEkE  b 


t 

M LAN 

kM  b 

ObC 

AVEKAGL 

1/j 

HI  GHEbl 

* PITCH;. 

DEG 

1 0 • b 4 

1 . b3 

71 

20.  35 

16. 56 

2 1.37 

1 6.23 

HEAVE> 

FT 

0.31 

0.  35 

57 

0.  76 

-0.1b 

1.03 

>j 

• 

0 

1 

1 BUU  AGCEL^ 

G 

-0.07 

0.23 

34 

0.  31 

-0.  33 

0.  51 

-0.50 

1 ■ CG  ACCEL^ 

G 

- 0.05 

U.  1 1 

39 

0.  1 7 

- 0 . b 6 

0 . 2 5 

-0.  33 

STEHN  ACCEL 

. G 

-0.06 

0.03 

14 

0.  17 

-0.24 

0.22 

-0.29 

t 

KUN  NO  439  VELOCIiY  Ib.U  KNOlb  FLAP  UEFLEUHU.V  b.O  DEG 


NUMbLi-v  OF  WAVE  EiMUJUNlEKb  9 6 


MEAN 

KMb 

ObC 

AVEk/\oE 

i/3 

Hi GHE  b 1 

PITCH, 

DEG 

15.35 

1 . 64 

72 

17. 37 

1 3 . 2'  6 

13.54 

12.07 

HEAVE, 

FT 

0.  16 

0.34 

56 

0.  6 1 

-0.31 

0 . 3 6 

-0.54 

UOW  ACCEL, 

G 

-0.05 

0.21 

31 

0.  30 

-0.  34 

0.46 

-0.45 

C G ACCEL, 

G 

" 0 • U 3 

0.  10 

32 

0.  13 

-0.24 

0.2  4 

-0.  30 

•STEKN  ACCEL 

,,  G 

1 

m 

o 

0.09 

20 

0.  13 

-0.23 

0.24 

-0.23 

KUN  NO  440 


VELUGiTY  Ib.O  KNOib  FLAP  DEl'LECliiJN  10. U JEG 


NUMUEK 

OF 

WAvE 

ESICOUN  IcK 

b 9 4 

■ ! EAN 

t-iMb 

ObC 

AVEkAGE 

1/3 

Hi  GitL  b f 

PITCH,  DEG 

1 2 . 43 

1 . 55 

72 

1 4.  36 

1 0.  59 

1 5 . 4 6 

^ • jb 

HEAVE,  FT 

-0.01 

0.31 

53 

0.4  1 

“ 0 • A A 

0.  u4 

-U.  6b 

BOW  ACCEL,  G 

-0.04 

0.  13 

7 3 

0.2  7 

- U . J 1 

0.  3 ',/ 

“ vj  • *^13 

CG  ACCEL,  G 

0.0  1 

0.  09 

20 

0.  19 

“ 0 • ^ u 

0.23 

~ U • iii  7 

3TEKN  ACCEL,  G 

-0.03 

0.  03 

14 

0.  1 U 

" 0 • 3 

0.19 

“0*30 

RUN  NO  434 

VELOCI lY  30 

.0  . 

HNO'lb  FLAP 

DEFLECTION  2.5  DEO 

NUMbER 

OF  WAVE 

E(NCOUN  1 EKb 

1 10 

M LAN 

KMb 

ObC 

AVEKAGL 

1/3  HlGBiibi 

PITCH, 

D E.  G 

(5.63 

3.  1 1 

7 6 

11.35 

4.7  5 

14.14  2.24 

HEAVE, 

FT 

3.16 

0*66 

61 

3.  9 7 

2.  4^: 

4 . c 5 2.04 

BOW  ACCEL, 

G 

-0.03 

0.  70 

116 

1 • 'dd.  “ 

0.64 

2.14  -1.00 

CG  ACCEL, 

G 

0.00 

0.  35 

102 

U.b/^ 

0.4  1 

0 . .3  6 “0.63 

STEKN  ACCEL 

, G 

U.  00 

0.  27 

36 

1 

• 

O 

0-  43 

0.59  - 0 . 6 0 

— 
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TABLE  12.5 

WITHOUT  CHINE  FLAPS  BOW  RAMP  RETRACTED  LCG  = 12.5  FT 

RUN  N0  437  VEL0GITY  30*0  KN0T5  FLAP  DLFLclGTl  U.\'  b.U  U£G 


NU.'^UFK  0F  WAVli  ENGUUNTGRS  33 


M EAN 

h>'1  S 

OSG 

AVEkAGE 

1/3 

hiGHESl 

PITCH> 

OEG 

7.7b 

2.  69 

24 

10.01 

4.  23 

12.66 

2.29 

HEAVE^ 

FT 

3. 0 3 

0.61 

19 

3.00 

2 . 39 

4.  40 

2.21 

BOW  AGGEL> 

G 

-0.01 

0.  6b 

40 

1.14 

- 0 . b b 

1.09 

-0.97 

np  pr.ppi  . 

G 

-0.0! 

0.  34 

3>' 

0.  50 

- 0 . 4 J 

n.  7 b 

- 0 . 7 1 

STERN  AG CEL 

> G 

0.  00 

0 . 26 

27 

0.  37 

1 

o 

• 

0.6  1 

-0. 62 

RUN  NO  444  VELOGirr  35*0  KN0Tb  FLAP  DLFLLGTION  b.O  UEG 


NUMbLK  OF  WAVE  ENGOUNTERb  110 


MEAN 

PuMS 

OSG 

average 

1/3 

HI GriEST 

PITCH^ 

DEG 

5.9  4 

2.  54 

71 

5.52 

2.63 

10.62 

1.16 

HEAVE^ 

FT 

3.07 

0. 59 

55 

3.  3 3 

2.  40 

4. 33 

2.13 

BOW  AGGEL/ 

G 

-0.01 

0.  74 

127 

1 . 23 

-0.  55 

2.  06 

-1.03 

GG  ACCEL ^ 

G 

0.01 

0.  35 

104 

0.  56 

-0.42 

0.34 

-0.73 

STERN  ACCEL^  G 

-0.01 

0 . 32 

52 

0 

• 

0 

-0.47 

0.63 

1 

c 

• 

j TABLE  J2.6 

A 

^ WITH  CHINE  FLAPS  BOW  RAMP  EXTENDED  LCG  = J2.5  FT 


NO  470  VELOCITY  15.0  KNOTb  FLAP  ULFLECTION  7.5  DEG 

CHINE  FLAP  DEFLECTION  0.0  DEG  NUNUEK  OK  WAVE  ENCOUNfU.xb  V6 


1 

MEAN 

fiM  S 

Oi.C 

AVERAGE 

1/3 

H I Ghii,  s r 

PITCH^ 

DEG 

16.37 

2.  10 

77 

13.3  1 

1 3.  59 

20.3  4 

11.97 

HEAVE^ 

FT 

2.11 

0.  47 

63 

2.70 

1 . 52 

J • C 6 

1 . 23 

1 , DOW  ACCEL> 

G 

-0.06 

0.  34 

97 

0.  43 

-0.43 

0.  '6U 

-0.67 

1 CG  ACCEL > 

G 

-0.06 

0.  1 7 

74 

0.  19 

-0.33 

0 • Lio 

-0.  43 

GTEKN  ACCEL 

1 

. G 

-0.04 

0.11 

36 

0.  19 

-0.23 

0 • tL  u 

-0.29 

HUN  NO  471 

VELOCITY  15 

.0  KNOTb 

FLAP  DEFLEC  1 1 

7.5  DEG 

1 CHINE  FLAP 

DEFLECTION  5. 

0 DEG 

•NUMdEk  OF 

WAVE  LiNCUUN  i U'.3 

9 2 

MEAN 

RMb 

use 

AVElsAGE 

1/3 

HI GHESI 

1 PITCH^ 

DEG 

15.50 

2.  1 1 

30 

17.94 

12.39 

19. 23 

11.14 

i HEAVE> 

FT 

2.00 

0.  46 

Y,7 

2 . 6 o 

1 . 50 

3.03 

1 . 1« 

BOW  ACCEL> 

G 

- 0. 05 

0.  33 

95 

0.  50 

- 0.  47 

0.  3 0 

-0.67 

1 CG  ACCEL. 

G 

- 0 . 0 5 

0.  1 5 

7 3 

0.  20 

-0.  32 

0.  30 

-0.41 

J STEKN  ACCEL 

. G 

-0.03 

0.  1 1 

47 

0.  13 

-0.  22 

0.22 

-0*27 

'1  RUN  NO  4 72 

VELOCITY  15 

.0  • 

<N0  1S 

f-LAP  OLFLECriUS 

7.  5 DEG 

CHINE  FLAP 

1 

DEFLEC 

TI0N  10. 

0 DEG 

NUMUEi;  OF 

W/WE  ENCOUiN  1 c,i'>S 

9 1 

] 

t'i 

MEAN 

KM  S 

use 

A.  V Ei'JA  GE 

1/3 

H 1 G H E S 1' 

PITCH. 

DEG 

1 4 . V 3 

2.12 

79 

17.31 

12.23 

1 3 . o 0 

10.64 

HEAVE. 

F r 

c:.  20 

0.  46 

66 

2 . o 0 

1 . 6 1 

3.1.'. 

1.31 

HOW  ACCEL. 

G 

- 0 . 0 5 

0.34 

9 7 

0.  43 

- 0 . 47 

0 . 7 '9 

- U . 63 

CG  ACCEL. 

-0.05 

0.17 

71 

0.  20 

- 0 . 3 3 

0 . 30 

- U . 4 4 

STERN  ACCEL 

,.  G 

- 0 . 0 3 

0.  1 2 

44 

U.  20 

- 0. 22 

0.^7 

- U . 2 / 

JnUN  NO  501 

VELJCIIY  15 

.0  : 

F A 0 i S 

FLAP  JEFL 

ECl ION 

10. 0 DEG 

CHINE  FLAP 

DEFLECriJN  10. 

0 DEG 

NUMuEiv  OF 

WAVE  ENCOUiN  1 E; . o 

96 

MtAN 

kM  s 

use 

M 

VEivAGE 

I/O 

HI  G.-ir-S  r 

PITCH. 

DEG 

1 4.  30 

2.01 

32 

16.59 

11.71 

17.7  7 

9.9  7 

HEAVE. 

FT 

2.11 

0.  43 

69 

2.  6 5 

1 • 5'j 

3 • l'  1 

1.24 

•jOW  ACCEL. 

G 

-0.05 

0.33 

9 3 

0.  43 

- 0 . 4 4 

u.  ti  J 

"0.62 

' CG  ACCt-L. 

G 

-0.05 

0.16 

7 3 

0.  20 

- 0 . 33 

0 • o >>’ 

- 0. 40 

"•  STE."-N  ACCEL 

..  G 

-0.04 

0.  IcJ 

44 

0.19 

- 0 . 3 

u.  ^7 

-0.30 

R-1880 


1 


TABLE  12.7 

WITH  CHINE  FLAPS  BOW  RAMP  EXTENDED  LCG  = 12.5  FT 


«UN  N0  490  Vh.L0UIfT  Ib.O  XNOTb  FLAP  UEFLLL  f 1 0,\'  7-b  OLG 


CHINE  FLAP 

DEFLECTION  lb. 

0 DEG 

NUMBEK  OF 

WAVE  ENCOUNFEkS 

93 

MEAN 

kms 

OSC 

AVEkaGE 

1/3 

HI GH2ST 

PITCH^ 

DEG 

14.  46 

2.  12 

Gb 

16.  B 1 

11.90 

10.1b 

10.03 

HEAVE^ 

FT 

2.17 

0. 45 

67 

2.  7b 

1 . 59 

3.  1 0 

1 . 29 

DOW  ACCEL^ 

G 

-0.0b 

0.34 

99 

0.  SO 

-0. 46 

0.  S3 

-0.  64 

CG  ACCELj 

G 

-0.  Ob 

0.  17 

74 

0.  21 

-0.32 

0.31 

-0.41 

STERN  ACCEL 

^ G 

-0.0b 

0.12 

4b 

0.  19 

-0.  24 

0.27 

-0.30 

KUN  N0  403 

VELUC 

I FY  20 

.0 

KNOTS 

FLAP  DEFLECTION 

7.b  DEG 

CHINE  FLAP  UEFLECri'JN  O.U  DEG  NDMDEk  UF  W/WL  ENCDUN  fEi;i  1 J6 


MEAN 

kMS 

OSC 

AVEkAGE 

1/3 

Hi  Ghc,S  1 

PITCH.  DEG 

10.60 

2.0b 

101 

1 3.  0 6 

7.  Oo 

1 b.  7b 

b.04 

HEAVE.  FT 

3.  1 3 

0.  b6 

9 1 

3.  04 

2.  49 

4.3  3 

2 . 12 

BOW  ACCEL.  G 

-0.03 

0.  b6 

1 40 

0.  99 

-0.  bb 

1.69 

-0.06 

CG  ACCEL.  G 

-0.03 

0.20 

121 

0.  43 

-0.  39 

0.6  0 

- 0 . b 7 

STERN  ACCF.L.  G 

-0.03 

0.  17 

06 

0.20 

-0.  30 

0.42 

-0. 40 

kUN  no  400 

VEL JCi FY  20 

• c 

KNOFS 

FLAP  DEFL 

ECU  0.'. 

7 . b DEG 

CHINE  FLAP  UEFLECllON  b-0  DEG  .VJ4UEK  UF  WAVE  Li\CUuNiLuo  139 


MEAN 

H.M  S 

0 s c 

r»VERACii 

1/3 

H 1 G ri  E 

^ 1 

PITCH,  D 

EG 

9.60 

2.  73 

103 

12.  64 

6.  07 

1 4. 6U 

^4  . 

1 1 

HEAVE. 

FT 

3.10 

0.  b4 

9 1 

3.  77 

cl  • •'’i  ’ ) 

4 . 2 5 

2 . 

1 4 

bOW  ACCEL. 

G 

-0.02 

0.  S6 

1 47 

1 . 00 

- 0 • b b 

1 . 70 

- 0. 

0 5 

CG  ACCEL. 

G 

-0.03 

0.  27 

126 

0 . 4 1 

” U • J c> 

0.  6-9 

- 0. 

57 

sTEhN  ACCEL. 

G 

-0.02 

0.  1 7 

9 3 

U.  27 

0.  4U 

-0. 

40 

hUN  NU  477  VELOCITY  ■^U^O  r<NUTb  FLUf-  Dt.rLc.Ul  UN  7o  Dt.G 

CHINE  FLAP  deflection  10.0  DEG  NL'ObE;^  UF  WAVE  ENCUUN I t.i\ 1 33 


MEAN 

kM  S 

.)  oC 

AVEKAGE 

1/3 

Hi  GI.ESF 

PITCH.  DEt^ 

b . 49 

2.  70 

1U4 

11.45 

5.  1 1 

1 3.  32 

2.00 

HEAVE.  F F 

3.03 

0.  54 

04 

3.  73 

2.  40 

4 . 2U 

2.02 

DOW  ACCEL.  C; 

-0.03 

0 . bb 

1 40 

0.  99 

- 0 . 56 

1.71 

- U . 0 5 

CG  ACCEL.  G 

-0.  02 

0.  27 

1 16 

0.  4 1 

-0.39 

U . 6 o 

- 0 . 5 6 

tTEivN  ACCEL.  C 

-0.0  1 

U.  10 

00 

0.  23 

-0.29 

0 . 4 1 

- U . 39 

Bja-  rii  ijaaBmiifca 


MiMiMiiMlllii 


R-1880 


TABLE  12.8 


WITH 

CHINE  FLAPS 

BOW 

RAMP 

EXTENDED 

LCG  = 12.5  FT 

RUN  NO  A'JA 

\;eljcity  30 

.0  .KNOTS 

1- 

■'LAP  OEFLECll'JN 

7.5  DEG 

CHINt:  FLAP 

DEFLE 

CTIJN  -b.O 

OEG 

no; 

■IbEiv 

Ji* 

WAVE  LNCOU.NIEkS 

1 1 4 

.■'iEAN 

KM  S 

osc 

AV£i\AGE  1/3 

HI GHESr 

PI TChU 

DEG 

5.  1 A 

2.63 

79 

«. 

07 

1.65  9.3^; 

-0.16 

HEAVF^ 

FT 

3.31 

0.61 

65 

4. 

US 

2.63  4.  6 7 

d • idb 

BOW  ACCEL^ 

G 

-0.01 

O.IA 

129 

1 . 

33 

- 0 . 6 2 . 1 u 

-1.03 

CG  ACCEL> 

G 

0.00 

0.39 

120 

0. 

55 

-0.43  0 . w". 

— 0*73 

STERN  ACCEL 

> G 

-0.01 

0.  30 

9 6 

0. 

42 

-0.43  0.69 

-0. 6'd 

RUN  NO  436 

VELOCITY  30 

.0  1 

KNOTS  FLAP  DuFL 

LC  n ON 

7. 5 DEG 

CHINE  FLAP 

DEFLECTION 

0.0  DEG 

N 

UMBEn  OF  WAVE  uNC  JL'N*  TLf<s 

1 12 

MEAN 

KMS 

OsC 

AVlkAGL 

1 / S.1 

HI  GHESr 

PI TCHi 

D E G 

4.45 

2.20 

S3 

6.7S  1.51 

S . 2 4 

-0.07 

HEAVE> 

FT 

3.21 

0.  54 

6S 

3.S7  2.62 

4.  33 

2.25 

BOW  ACCEL^ 

G 

-0.  02 

0 . 62 

1 30 

1.20  -0.63 

1 . V U 

-0. 99 

CG  ACCEL> 

G 

0.00 

0.  36 

1 1 5 

0.55  -0.44 

0.3  3 

-0.71 

STERN  ACCEL 

> G 

-0.01 

0. 2B 

100 

0.37  -0.39 

0.62 

-0.61 

kUN  no  4SS 

VELOCITY  30 

.0  . 

KNOTS 

FLAP  DLFLLCl'lSN 

7 . S J 1:.  C 

CHINE  FLAP 

Dc.FLECTION 

5.0  D E G1 

N' 

umdek  of 

WAVE  ENG 

OUNTEkS 

1 12 

MEAN 

6;M  S 

OSC 

AVERAGE 

1/3 

H 1 G H i;l  S 1 

PI TCFN 

D E G 

3.37 

2.  03 

S 5 

5.  43 

0 . 3 0 

6 .73 

-0.79 

HEAVE^ 

FT 

3.  1 1 

0.51 

63 

3.  77 

2.53 

4.23 

2.  IS 

uOW  ACCEL^ 

G 

-0.02 

0.  64 

136 

1.04 

-0.60 

1 . 6V 

-0.97 

CG  ACCEL^ 

G 

-0.01 

0.  34 

1 1 4 

0.  47 

-0.  44 

0.72 

-0.7  1 

STERN  ACCEL 

^ G 

-0.01 

0.  2ii 

VS 

0-  3S 

-U.  40 

0. 62 

-0.66 

■iiifT  nri‘'‘  iiiii 


d 


iTli ’ iT  iiarjll  IMfi'  i 


TABLE  13 


SEAKEEPING  STATISTICS  FOR  CONFIGURATION  S-5 
SIGNIFICANT  HEIGHT  = 2.2  FT  DISPLACEMENT  = 55,000  LB 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  62  VEL0CITT  9.6  KN0TS  FLAP  DEFLECTI0N  0.0  DEG 

NUMBER  0F  WAVE  ENCOUNTERS  72 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCHj 

DEG 

0.51 

1.87 

42 

2.83 

-1.88 

4.  28 

-3.07 

HEAVE> 

FT 

-4.  10 

0.  34 

41 

“3.66 

-4.  55 

-3.  40 

-4.  77 

B0W  ACCELj 

G 

-0.04 

0.25 

49 

0.  16 

-0.  33 

0.23 

-0.71 

CG  ACCEL> 

G 

0.00 

0.07 

42 

0.  1 1 

-0.11 

0.  16 

'0.16 

STERN  ACCEL 

> G 

0.01 

0.09 

42 

0.  15 

-0.  13 

0.20 

-0.18 

RUN  N0  63 

VELOCITY  9 

.9  KNOTS  FLAP  DEFLECTION 

0.0  DEG 

NUMBER 

: 0F  WAVE 

ENCOUNTERS  70 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH, 

DEG 

1 . 47 

1.76 

41 

3.75  -0.91 

4.  89 

-2.04 

HEAVE.’ 

FT 

-4.12 

0.  34 

39 

-3.67  -4.56 

-3.  43 

-4.83 

B0W  ACCEL, 

G 

-0.06 

0.25 

49 

0.15  -0.35 

0.23 

-0.  74 

CG  ACCEL, 

G 

0.00 

0.08 

41 

0.  12  -0.  12 

0.  18 

-0.  16 

STERN  ACCEL 

, G 

0.00 

0.09 

43 

0.14  -0.14 

0.20 

-0.  19 

RUN  NO  26 

VELOCITY  15 

.0  KNOTS  FLAP  DEFLECTION  - 

6.0  DEG 

NUMBER 

: OF  WAVE 

ENCOUNTERS 

59 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH, 

DEG 

16.48 

1 . 37 

34 

18.31 

14.  76 

19.24 

13.79 

HEAVE, 

FT 

-2.97 

0.29 

29 

-2.  59 

-3.35 

-2.  38 

-3.59 

BOW  ACCEL, 

G 

-0.05 

0.20 

53 

0.  21 

-0.29 

0.  36 

-0.44 

CG  ACCEL, 

G 

-0.06 

0.  10 

43 

0.07 

-0.21 

0.  14 

-0.27 

STERN  ACCEL 

, G 

-0.06 

0.07 

37 

0.  05 

-0.  17 

0.11 

-0.22 

RUN  N0  17 

VELOCITY  14 

.9  KNOTS  FLAP  DEFLECTION 

0.0  DEG 

NUMBER 

; OF  WAVE 

ENCOUNTERS 

58 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH, 

DEG 

11.96 

1. 40 

36 

1 3.  76 

10.  29 

14.85 

9.24 

HEAVE, 

FT 

-3.  39 

0.  28 

29 

-3.  01 

-3.  74 

-2.80 

-4.00 

BOW  ACCEL, 

G 

-0.03 

0.  19 

53 

0.22 

• 0.25 

0.34 

-0.  39 

CG  ACCEL, 

G 

-0.02 

0.09 

41 

0.  10 

-0.  16 

0.16 

-0.22 

STERN  ACCEL 

, G 

-0.01 

0.07 

37 

0.  10 

-0.  12 

0.  15 

-0.18 

R-1880 


TABLE  13.2 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  22 

VEL0CITY  14 

.9  KN0TS  FLAP  DEFLECTION 

0.0  DEG 

NUMBER 

1 0F  WAVE 

ENCOUNTERS  55 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HI GHEST 

PITCH^ 

DEG 

11.22 

1 . 32 

34 

12.90  9.49 

13.  78 

8.62 

HEAVE^ 

FT 

-3.31 

0.27 

31 

-2.97  -3.64 

— 2.80 

-3.90 

B0W  ACCEL> 

G 

-0.03 

0.  18 

52 

0.22  -0.26 

0.  34 

-0.  39 

CG  ACCEL* 

G 

-0.02 

0.09 

41 

0.10  -0.16 

0.16 

r>  1 

• C.  1 

STERN  ACCEL 

* G 

-0.  03 

0.08 

39 

0.07  -0.15 

0.  12 

-0.20 

RUN  N0  34 

VELOCITY  15 

. 1 KNOTS  FLAP  DEFLECTION 

0.0  DEG 

NUMBER  OF  WAVE 

ENCOUNTERS  55 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

12.00 

1.38 

32 

13.87  10.12 

14.86 

9.16 

HEAVE* 

FT 

-3.  15 

0.28 

31 

-2.80  -3.51 

-2.  57 

-3.  73 

BOW  ACCEL* 

G 

0.  01 

0.  19 

55 

0.25  -0.23 

0.  38 

-0.37 

CG  ACCEL* 

G 

-0.03 

0.09 

41 

0.10  -0.17 

0.  16 

-0.23 

STERN  ACCEL 

* G 

-0.05 

0.08 

39 

o 

• 

0 

1 

o 

• 

0.  12 

-0.22 

RUN  NO  18 

VEL0CI 

TY  15 

.0  KNOTS  FLAP  DFIFLECTION 

2.5  DEG 

NUMBER 

: OF  WAVE 

ENCOUNTERS  59 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

10.94 

1.38 

34 

12.69  9.24 

13.65 

8.22 

HEAVE* 

FT 

-3.  49 

0.29 

27 

-3.10  -3.85 

-2.87 

-4.  12 

BOW  ACCEL* 

G 

-0.  03 

0.  17 

52 

0.20  -0.25 

0.33 

-0.36 

CG  ACCEL* 

G 

-0.02 

0.08 

41 

0.10  “0.15 

0.  16 

-0.21 

STERN  ACCEL 

* G 

0.00 

0.07 

37 

0.11  -0.11 

0.  15 

-0.  16 

RUN  NO  23 

VELOCITY  15 

. 1 KNOTS  FLAP  DEFLECTION 

2.5  DEG 

NUMBER 

: OF  WAVE 

ENCOUNTERS  55 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

9.30 

1.35 

34 

10.98  7.  58 

1 1.89 

6.  72 

HEAVE* 

FT 

-3.36 

0.28 

30 

-2.99  -3.70 

-2.81 

-3.95 

BOW  ACCEL* 

G 

-0.02 

0.  18 

50 

0.20  -0.25 

0.31 

-0.39 

CG  ACCEL* 

G 

-0.02 

0.09 

39 

0.  10  -0. 16 

0.  15 

-0.23 

STERN  ACCEL 

* G 

-0.03 

0.07 

37 

0.08  -0.14 

0.  12 

-0.20 

TABLE  13.3 


WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  24  VELOCITY  15.1  KNOTS  FLAP  DEFLECTION  5.0  DEG 

NUMBER  OF  WAVE  ENCOUNTERS  58 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

6.87 

1.28 

29 

8.  56 

5.  15 

9.41 

4.07 

HEAVE* 

FT 

-3.62 

0.27 

26 

-3.27 

-3.99 

-3.08 

-4.20 

BOW  ACCEL* 

G 

- 0 . 0 

0.  15 

47 

0.  19 

-0.21 

0.29 

-0.31 

CG  ACCEL* 

G 

-0.02 

0.07 

38 

0.  09 

-0.  13 

0.  14 

-0.  19 

STERN  ACCEL 

* G 

-0.01 

0.07 

32 

0.09 

-0.  12 

0.  13 

-0.  18 

RUN  NO  61 

VELOCITY  20 

.0  KNOTS  i 

FLAP  DEFLECTION 

0.0  DEG 

NUMBER  OF  WAVE 

ENCOUNTERS  49 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

15.35 

1.66 

30 

17.31 

12.98 

18.35 

11.73 

HEAVE* 

FT 

- 1.08 

0.  37 

28 

-0.63 

-1.55 

-0.35 

-1.78 

BOW  ACCEL* 

G 

-0.03 

0.36 

56 

0.  43 

-0.34 

0.83 

-0.57 

CG  ACCEL* 

G 

-0.02 

0.  18 

45 

0.20 

-0.23 

0.35 

-0.35 

STERN  ACCEL 

* G 

-0.03 

0.  12 

35 

0.  13 

-0.  17 

0.21 

-0.23 

RUN  NO  60 

VELOCITY  20 

.0  KNOTS 

FLAP  DEFLECTION 

2.5  DEG 

NUMBER  OF  WAVE  ENCOUNTERS  53 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HI GHEST 

PITCH* 

DEG 

13.  72 

1 . 59 

30 

15.  64 

11.44 

16.55 

10.16 

HEAVE* 

FT 

-1.21 

0.35 

29 

-0.  79 

-1.64 

-0.54 

-1.89 

B0W  ACCEL* 

G 

0.00 

0.  34 

55 

0.  44 

-0.33 

0.8  1 

-0.  55 

CG  ACCEL* 

G 

-0.03 

0.  17 

45 

0.  19 

-0.24 

0.32 

-0.  37 

STERN  ACCEL 

* G 

-0.02 

0.  12 

37 

0.  14 

-C.  17 

0.22 

-0.24 

RUN  N0  59  VELOCITY  19.8  KNOTS  FLAP  DEFLECTION  5.0  DEG 


NUMBER  OF  WA^E  ENCOUNTERS  50 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

12.  33 

1.37 

31 

14.  02 

10. 38 

1 4.84 

9.39 

HEAVE* 

FT 

- 1. 48 

0.  30 

29 

-1.11 

- 1.85 

-0.93 

-2.09 

B0W  ACCEL* 

G 

-0.03 

0.  30 

52 

0.  38 

-0.32 

0.69 

-0.  52 

CG  ACCEL* 

G 

-0.02 

0.  15 

44 

0.  18 

-0.21 

0.29 

-0.33 

STERN  ACCEL 

* G 

-0.03 

0.  12 

36 

0.  13 

-0.  18 

0.20 

-0.25 

R-1880 


TABLE  13.^ 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  56  VELOCITY  25*0  KNOTS  FLAP  DEFLECTION  0.0  DEG 

NUMBER  OF  WAVE  ENCOUNTERS  50 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

12.09 

2.  12 

25 

14.55 

8.98 

15.82 

7.61 

HEAVE* 

FT 

-0.  14 

0.43 

24 

0.  43 

-0.  64 

0.78 

-0.95 

BOW  ACCEL* 

G 

-0.02 

0.47 

4Q 

0.  62 

-0.  42 

1.17 

-0.  72 

CG  ACCEL* 

G 

-0.01 

0.23 

45 

0.  27 

-0.  25 

0.  47 

-0.  46 

STERN  ACCEL 

* G 

-0.02 

0.  15 

35 

0.  16 

-0.  23 

0.  30 

-0.34 

RUN  NO  57 

VELOCITY  25 

.0  KNOTS  FLAP  DEFLECTION 

2.5  DEG 

NUMBER 

OF  WAVE 

ENCOUNTERS  53 

MEAN 

RMS 

0SC 

averagp: 

1/3 

HIGHEST 

PITCH* 

DEG 

10.51 

1.95 

28 

12.71  7.80 

13.82 

6.25 

HEAVE* 

FT 

-0.  32 

0.  40 

26 

0.16  -0.75 

0.  49 

-1.04 

BOW  ACCEL* 

G 

-0.03 

0.  47 

43 

0.69  -0.49 

1.16 

-0.  74 

CG  ACCFL* 

G 

-0.01 

0.24 

42 

0.29  -0.29 

0.47 

-0.46 

STERN  ACCEL 

* G 

-0.02 

0.  16 

38 

0.17  -0.21 

0.  33 

-0.32 

RUN  NO  58  VELOCITY  25.0  KNOTS  FLAP  DEFLECTION  b.O  DEG 


NUMBER  OF  WAVE  ENCOUNTERS  51 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

9.35 

1.85 

27 

1 1. 43 

6.75 

12.  72 

5.  47 

HEAVE* 

FT 

-0.  52 

0.39 

26 

-0.  03 

-0.98 

0.28 

- 1.28 

BOW  ACCEL* 

G 

-0.01 

0.46 

52 

0.  64 

-0.  38 

1.  16 

-0.7  1 

CG  ACCEL* 

G 

-0.01 

0.23 

43 

0.28 

-0.28 

0.  47 

-0.46 

STERN  ACCEL 

* G 

-0.01 

0.17 

33 

0.20 

-0.24 

0.  36 

-0.36 

RUN  N0  35  VELOCITY  30.2  KNOTS  FLAP  DEFLECTION  0.0  DEG 

NUMBER  OF  WAVE  ENCOUNTERS  A5 


PITCH* 

DEG 

MEAN 

RMS 

esc 

AVERAGE 

1/3 

HI GHEST 

HEAVE* 

FT 

-0.04 

0.49 

21 

0.  61 

-0.63 

0.86 

-0.90 

BOW  ACCEL* 

G 

0.01 

0.66 

42 

0.93 

-0.58 

1.74 

-1.13 

CG  ACCEL* 

G 

-0.01 

0.33 

40 

0.  39 

-0.  34 

0.7  1 

-0.  60 

STERN  ACCEL 

* G 

-0.03 

0.24 

44 

0.  16 

-0.31 

0.  38 

-0.48 

■MaMmitfiHil 


R-1880 


TABLE  13.5 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  38 

VEL0CITY  30 

.0  KN0TS  FLAP  DEFLECTION 

0.0  DEG 

NUMBER  0F  WAVE 

ENCOUNTERS  45 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH- 

DEG 

9.  22 

2.  54 

25 

12.  34  5.87 

14.23 

4.23 

HEAVE* 

FT 

-0.02 

0.48 

23 

0.60  -0.57 

0.83 

-0.97 

B0W  ACCEL* 

G 

-O.Ol 

0.66 

45 

0.  B 6 — 0 . 58 

1. 53 

- 1. 30 

CG  ACCEL* 

G 

-0.02 

0.33 

43 

0.39  -0.29 

0.64 

-0.  63 

STERN  ACCEL 

* G 

-0.03 

0.23 

44 

0.  14  -0- 

0.  38 

-0.47 

RUN  N0  36 

velocity  30 

. 1 KNOTS  FLAP  DEFLECTION 

2.5  DEG 

NUMBEH 

! 0F  WAVE 

ENCOUNTERS  46 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

7.81 

2.25 

23 

10.  50  4.71 

11.85 

3.00 

HEAVE* 

FT 

-0.20 

0.45 

21 

0.41  -0.77 

0.76 

- 1.  10 

B0W  ACCEL* 

G 

0.00 

0.  57 

46 

0.82  -0.38 

1.39 

-0.83 

CG  ACCEL* 

G 

-G.Ol 

0.29 

42 

0.36  -0.27 

0-61 

-0.55 

STERN  ACCEL 

* G 

-0.02 

0.21 

35 

0.19  -0.30 

0.  39 

-0.  43 

RUN  NO  37 

VELOCITY  30 

.0  KNOTS  FLAP  DEFLECTION 

5.0  DEG 

NUMBER 

1 0F  WAVE 

ENCOUNTERS  50 

MEAN 

RMS 

0GC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

6.65 

1.88 

24 

8.83  4.06 

10.09 

2.  47 

HEAVE* 

FT 

-0.41 

0.  40 

21 

0.  13  -0.9  1 

0.  47 

- 1.22 

BOW  ACCEL* 

G 

-0.01 

0.  53 

51 

0.69  -0.40 

1 . 28 

-0.81 

CG  ACCEL* 

G 

-0.  01 

0.27 

44 

0.34  -0.26 

0«  55 

-0.54 

STERN  ACCEL 

* G 

-0.  02 

0.  20 

37 

0.  17  -0. 28 

0.  37 

“0.4  1 

TABLE  13.6 


WITH  HORIZONTAL  CHINE  FLAPS  LCG  = 12.5  F' 


RUN  N0  27 

VEL0CITY  IS.l  KN0TS  FLAP  DEFLECTI0N 

0.0  DEG 

CHINE  FLAP 

DEFLECTI0N 

0.0  DEG 

NUMBER  0F 

WAVE  ENCOUNTERS 

57 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

16.11 

1.65 

36 

18.25 

14.  00 

19.26 

12.66 

HEAVE* 

FT 

-1.15 

0.  38 

34 

-0.  68 

-1.62 

-0.45 

- 1.95 

B0W  ACCEL* 

G 

-0.05 

0.28 

59 

0.  32 

-0.35 

0.  57 

-0.  59 

CG  ACCEL* 

G 

-0.04 

0.  14 

46 

0.  15 

-0.25 

0.24 

-0.35 

STERN  ACCEL 

* G 

-0.05 

0.  10 

40 

0.09 

-0.  18 

0.  17 

-0.24 

RUN  N0  28 

VELOCITY  15 

.0  KNOTS  1 

r'LAP  DEFLECTION 

2.5  DEG 

CHINE  FLAP 

DEFLECTION 

0.0  DEG 

NUMBER  OF 

WAVE  ENCOUNTERS 

58 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

13.24 

1.60 

34 

15.  31 

11.10 

16.36 

9.96 

HEAVE* 

FT 

- 1 . 46 

0.  38 

32 

-0.99 

-1.93 

-0.  68 

-2.26 

B0W  ACCEL* 

G 

-0.03 

0.26 

58 

0.  32 

-0.31 

0.  54 

-0.  50 

CG  ACCEL* 

G 

-0.  04 

0.  13 

49 

0.  1 3 

-0.22 

0.  22 

-0.  32 

STERN  ACCEL 

,*  G 

-0.03 

0.  10 

38 

0.  12 

-0.  18 

0.  19 

-0.23 

RUN  NO  29 

VELOCITY  15 

.1  KNOTS  FLAP  DEFLECTION 

5.0  DEG 

CHINE  FLAP 

DEFLECTION 

0.0  DEG 

NUMBER  OF 

WAVE  ENCOUNTERS 

52 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

10.  63 

1.50 

36 

12.  54 

8.68 

13.65 

7.79 

HEAVE* 

FT 

- 1.85 

0.34 

36 

-1.44 

-2.24 

-1.13 

-2.  50 

BOW  ACCEL* 

G 

-0.02 

0.24 

54 

0.28 

-0.  30 

0.46 

-0.  48 

CG  ACCEL* 

G 

-0.03 

0.  12 

46 

0.  13 

-0.20 

0 . 2 C 

-0.  30 

STERN  ACCEL 

* G 

-0.03 

0.  10 

42 

0.  1 0 

-0.  18 

0.  18 

-0.25 

RUN  N0  30 

VELOCITY  15 

. 1 KNOTS  1 

FLAP  DEFLE 

CTION 

0.0  DEG 

CHINE  FLAP 

DEFLECTION  10. 

0 DEG 

NUMBER  OF 

WAVE  ENCOUNTERS 

58 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HI GHEST 

PITCH* 

DEG 

14.71 

1. 64 

37 

16.  8 1 

12.  59 

1 7.  85 

1 1 . 36 

HEAVE* 

FT 

-1.13 

0.37 

34 

-0.66 

- 1 . 58 

-0.  42 

- 1.89 

BOW  ACCEL* 

G 

-0.04 

0.  28 

59 

0.  34 

-0.  33 

0.  57 

-0.  55 

CG  ACCEL* 

G 

-0.06 

0.  14 

47 

0.  1 4 

-0.26 

0.23 

-0.36 

STERN  ACCEL 

,*  G 

-0.05 

0.  10 

44 

0.09 

-0.  17 

0.  17 

-0.23 

R-1880 


TABLE  13.7 

WITH  HORIZONTAL  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  31  VEL0CITY  15.1  KN0TS  FLAP  DEFLECTI0N  2.5  DEG 


CHINE  FLAP  DEFLECTI0N  10.0  DEG  NUMBER  0F  WAVE  ENCOUNTERS  56 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

11.76 

1.61 

36 

13.83 

9.7  7 

15.09 

8. 67 

HEAVE* 

FT 

- 1.46 

0.  35 

33 

-1.02 

-1.88 

-0.  72 

-2.  1 6 

BOW  ACCEL* 

G 

-0.02 

0.24 

55 

0.28 

-0.  30 

0.49 

-0.48 

CG  ACCEL* 

G 

-0.02 

0.  13 

46 

0.  14 

-0.21 

0.23 

-0.29 

STERN  ACCEL 

* G 

-0.03 

0.  10 

41 

0.  1 1 

-0.17 

0.  19 

-0.23 

RUN  N0  67 

VELOCITY  20 

. 1 KNOTS  1 

FLAP  DEFLECTION 

0.0  DEG 

CHINE  FLAP 

DEFLECTION 

0.0  DEG 

NUMBER  OF 

WAVE  ENCOUNTERS 

51 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

15.68 

3.26 

52 

19.26 

11.34 

21. 59 

8.  73 

HEAVE* 

FT 

-0.90 

0.71 

30 

-0.05 

- 1.71 

0.67 

-2.  14 

BOW  ACCEL* 

G 

-0.01 

0.77 

54 

1.05 

-0.  63 

1.98 

-1.16 

CG  ACCEL* 

G 

0.00 

0.45 

54 

0.52 

-0.  43 

0.94 

-0.82 

STERN  ACCEL 

,*  G 

-0.C5 

0.29 

53 

0.  26 

-0.  39 

0.  61 

-0.  62 

RUN  NO  68 

VELOCITY  20 

.0  KNOTS  1 

FLAP  DEFLECTION 

2.5  DEG 

CHINE  FLAP 

DEFLECTION 

0.0  DEG 

NUMBER  OF 

WAVE  ENCOUNTERS 

51 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

11.34 

2.  39 

31 

14.  20 

8.  00 

1 5.  72 

6.  25 

HEAVE* 

FT 

0.03 

0.  48 

30 

0.  62 

-0.51 

0.98 

-0.85 

BOW  ACCEL* 

G 

-0.01 

0.51 

49 

0.  82 

-0.47 

1 . 39 

-0.76 

CG  ACCEL* 

G 

-0.01 

0.26 

50 

0.  36 

-0.  29 

0.62 

-0.48 

STERN  ACCEL 

,*  G 

-0.02 

0.  15 

44 

0.  16 

-0.21 

0.30 

-0.31 

RUN  NO  69 

VELOCITY  20 

. 1 KNOTS  FLAP  DEFLECTION 

5.0  DEG 

CHINE  FLAP  deflection 

0.0  DEG 

NUMBER  OF 

WAVE  encounters 

51 

MEAN 

RMS 

0SC 

average 

1/3 

HIGHEST 

PITCH*  DEG 

10.  35 

2.20 

31 

13.  03 

7.  38 

14.22 

5.  80 

HEAVE*  FT 

-0.08 

0.  45 

31 

0.  46 

-0.  59 

0.81 

-0.  90 

BOW  ACCEL*  G 

0.01 

0.  50 

56 

0.  76 

-0.  40 

1.40 

-0.  71 

CG  ACCEL*  G 

-0.02 

0.25 

51 

0.  33 

-0.28 

0.56 

-0.  48 

STERN  ACCEL*  G 

-0.02 

0.  15 

43 

0.  17 

-0.21 

0.  30 

-0.  30 

R-1880 


TABLE  13.8 

WITH  HORIZONTAL  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  50  VELOCITY  30.1  KNOTS  FLAP  DEFLECTION  -6.0  DEG 

CHINE  FLAP  DEFLECTION  0.0  DEG  NUMBER  OF  WAVE  ENCOUNTERS  51 


MEAN 

RMS 

OSC 

AVERAGE 

1/3 

HIGHEST 

PITCH^ 

DEG 

9.29 

5.40 

20 

15.39 

1.87 

18.92 

-0.  78 

HEAVE^ 

FT 

0.97 

1.20 

20 

2.  50 

-0.41 

3.  6 

-0.98 

BOW  ACCEL* 

G 

-0.01 

1.03 

39 

1.65 

-0.61 

2.85 

-1.58 

CG  ACCEL* 

G 

0.  00 

0.61 

44 

0.77 

n 

• 

0 

1 

1 .41 

-1.15 

STERN  ACCEL 

* G 

-0.02 

0.50 

52 

0.  40 

-0.61 

0.97 

- 1 . 06 

RUN  NO  39  VELOCITY  30.0  KNOTS  FLAP  DEFLECTION  0.0  DEG 

CHINE  FLAP  DEFLECTION  0.0  DEG  NUMBER  OF  WAVE  ENCOUNTEkS  51 


MEAN 

RMS 

OSC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

6.  56 

2.95 

25 

9.93 

2.77 

12.15 

0.58 

HEAVE* 

FT 

0.28 

0.  59 

24 

1. 06 

-0.  37 

1 . 44 

-0.90 

BOW  ACCEL* 

G 

0.02 

0.84 

42 

1 .34 

-0.75 

2.2  4 

-1.64 

CG  ACCEL* 

G 

-0.01 

0.  44 

50 

0.  57 

-0.30 

0.9S 

-0.  79 

STERN  ACCEL 

* G 

-0.01 

0.  33 

53 

0.2  7 

-0.35 

0.  57 

-0.67 

RUN  NO  49  VELOCITY  30.1  KNOTS  FLAP  DEFLECTION  0.0  DEG 


CHINE  FLAP  DEFLECTION  0.0  DEG  NUMBER  OF  WAVE  ENCOUNTERS  47 


MEAN 

RMS 

OSC 

AVERAGE 

1/3 

HI GHEST 

PI TCH* 

DEG 

7.31 

3.  50 

22 

11.42 

2.  54 

1 3.  57 

1.06 

HEAVE* 

FT 

0.  53 

0.81 

20 

1. 63 

- 0 . 44 

2.  34 

-0.  74 

BOW  ACCEL* 

G 

0.01 

0.84 

40 

1. 56 

-0.  55 

2.  57 

-1.12 

CG  ACCEL* 

G 

0.00 

0.  47 

47 

0.  69 

-0.  32 

1.22 

-0.75 

STERN  ACCEL 

* G 

-0.02 

0.  34 

50 

0.  35 

-0.38 

0.64 

-0.65 

RUN  N0  40 

VELOCITY  30 

.0  KNOTS  FLAP  DEFLECTION 

2.5  DEG 

CHI'JE  FLAP 

DEFLECTION  0.0  DEG 

NUMBER  OF 

WAVE  ENCOUNTERS 

47 

MEAN  RMS 

OSC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

5.  78  2 . 66 

21 

9.  30 

1.78 

10.  57 

0.  59 

HEAVE* 

FT 

0.14  0.61 

20 

1.04 

-0.  63 

1 . 42 

-0.  96 

BOW  ACCEL* 

G 

0.00  0.73 

46 

1. 22 

-0.  49 

2.04 

-1.10 

CG  ACCEL* 

G 

-0.02  0.41 

53 

0.  55 

-0.  24 

0.90 

-0.7  1 

STERN  ACCEL 

,*  G 

1 

o 

. 

o 

o 

. 

to 

00 

45 

0.28 

-0.  35 

0.  51 

-0.60 

R-1880 


TABLE  13.9 

WITH  HORIZONTAL  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  41  VELOCITY  30.0  KNOTS  FLAP  DEFLECTION  5.0  DEG 


CHINE  FLAP  DEFLECTION  0.0  DEG  NUMBER  OF  WAVE  ENCOUNTERS  A3 


MEAN 

RMS 

osc 

AVERAGE 

1/3 

HIGHESl' 

PITCH^ 

DEG 

4.80 

2.03 

23 

7.28 

1.99 

8.40 

0.  40 

HEAVE* 

FT 

0.01 

0.49 

21 

0.  65 

-0.58 

1 .06 

-0.92 

BOW  ACCEL* 

G 

0.02 

0.  63 

54 

1.00 

-0.  33 

1.67 

-0.89 

CG  ACCEL* 

G 

-0.02 

0.  34 

53 

0.  45 

-0.26 

0.  74 

-0.  63 

STERN  ACCEL 

* G 

-0.01 

0.23 

48 

0.  22 

-0.29 

0.  46 

-0.47 

R-1880 


TABLE  13.10 

WITHOUT  CHINE  FLAPS  LCG  = 13.5  FT 


RUN  N0  54  VELOCITY  30*1  KNOTS  FLAP  DEFLECTION  0.0  DEG 


NUMBER  OF  WAVE  ENCOUNTERS  45 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCri^ 

DEG 

9. 03 

2.04 

22 

1 1 . 4B 

6.  04 

12.  64 

4.  46 

HEAVE^ 

FT 

-0.01 

0.  44 

21 

0.  56 

— 0.56 

0.93 

-0.89 

B0W  ACCEL^ 

G 

0.00 

0.54 

47 

0.  74 

-0.  41 

1. 35 

-0.77 

CG  ACCEL^ 

G 

-0.01 

0.27 

43 

0.  33 

-0.  27 

0.  56 

-0.  50 

STERN  ACCEL 

^ G 

-0.02 

0.  19 

42 

0.  16 

-0.27 

0.36 

-0.41 

WITH  HORIZONTAL  CHINE  FLAPS  LCG  = 13.5  FT 


RUN  NO  52 


VELOCITY  30.1  KNOTS  FLAP  DEFLECTION  C.C  DEG 


NUMBER  OF  WAVE  ENCOUNTERS  47 


MEAN 

RMS 

OSC 

AVERAGE 

1/3 

HIGHEST 

PITCH^ 

DEG 

6.50 

2.64 

20 

9.  82 

2.  46 

11.28 

1.31 

HEAVE^ 

FT 

0.  40 

0.64 

21 

1.24 

-0.  32 

1 .86 

-0.66 

BOW  ACCEL* 

G 

-0.01 

0.68 

47 

1 . 04 

-0.  39 

1.85 

-0.97 

CG  ACCEL* 

G 

0.  00 

0.37 

47 

0.  52 

-0.  28 

0.9  0 

-0.  67 

STERN  ACCEL 

* G 

0.00 

0.28 

50 

0.  31 

-0.  32 

0.61 

- 0 . 58 

RUN  NO  53 

VELOCITY  30 

. 1 KNOTS  FLAP  DEFLECTION 

0.0  DEG 

NUMBER 

OF  WAVE 

ENCOUNTERS  47 

MEAN 

RMS 

OSC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

6.48 

2.34 

22 

9.28  3.08 

10.  76 

1 . 66 

HEAVE* 

FT 

0.39 

0.  55 

22 

1.11  -0.23 

1 . 58 

-0.  63 

BOW  ACCEL* 

G 

0.00 

0.68 

51 

1.08  -0.41 

1.93 

-0.96 

CG  ACCEL* 

G 

0.01 

0.37 

54 

0.54  -0.23 

0.94 

-0.60 

STERN  ACCEL 

* G 

-0.01 

0.25 

52 

0 . 32  - 0 . 30 

0.  56 

-0.51 

TABLE  13.11 


WITH  9 FT  TRANSOM  FLAP  LCG  = 12.5  FT 


RUN  N0  65 


VELOCITY  15.0  KN0TS  FLAP  DEFLECTION  -6.0  DEG 


NUMBER  0F  WAVE  ENCOUNTERS  56 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH> 

DEG 

11.52 

1.30 

34 

13.22 

9.94 

14.  14 

8.94 

HEAVE> 

FT 

-3.  46 

0.27 

28 

-3.  10 

-3.  80 

-2.9  1 

-4.03 

BOW  ACCELj 

G 

-0.01 

0.  17 

55 

0.  22 

-0.20 

0.  34 

-0.34 

CG  ACCELj 

G 

-0.02 

0.08 

43 

0.  10 

-0.  14 

0.  16 

■0.20 

STERN  ACCEL 

> G 

-0.02 

0.07 

37 

0.08 

-0.13 

0.  12 

-0.  18 

RUN  NO  66  VELOCITY  15.0  KNOTS  FLAP  DEFLECTION  -3.0  DEG 


NUMBER  OF  WAVE  ENCOUNTERS  56 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH/ 

DEG 

8.94 

1.25 

30 

10.  52 

7.  41 

1 1. 34 

6.  24 

HEAVE/ 

FT 

-3.67 

0.28 

26 

-3.  32 

-3.99 

-3.14 

-4.27 

BOW  ACCEL/ 

G 

0.01 

0.  14 

52 

0.  19 

-0.  17 

0.29 

-0.27 

CG  ACCEL/ 

G 

-0.01 

0.07 

39 

0.  10 

-0.  12 

0.  15 

-0.17 

STERN  ACCEL 

/ G 

-0.01 

0.06 

34 

0.  08 

-0.  10 

0.  1 1 

-0.  15 

RUN  NO  64  VELOCITY  15.0  KNOTS  FLAP  DEFLECTION  0.0  DEG 


NUMBER  OF  WAVE  ENCOUNTERS  56 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH/ 

DEG 

7.64 

1.21 

29 

9.  10 

6.25 

10.12 

5.25 

HEAVE/ 

FT 

-3.89 

0.27 

24 

-3.  57 

-4.  18 

-3.  30 

-4.45 

B0W  ACCEL/ 

G 

0.  00 

0.  12 

51 

0.  17 

-0.  16 

0.25 

-0.24 

CG  ACCEL/ 

G 

-0.02 

0.06 

39 

0.  08 

-0.  1 1 

0.  12 

-0.  1 5 

STERN  ACCEL 

./  G 

-0.01 

0.05 

30 

0.  07 

o 

• 

0 

1 

0.  1 1 

-0.  12 

R-1880 


TABLE  13.12 

WITH  8 FT  CHINE  WINGS  LCG  = 12.5  FT 


RUN  N0  70  VELOCITY  15.0  KN0TS  FLAP  DEFLECTION  0.0  DEG 

NUMBER  0F  WAVE  ENCOUNTERS  57 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH> 

DEG 

19.81 

2.  05 

37 

22.  31 

17.18 

23.  62 

15.  59 

HEAVE> 

FT 

-1.10 

0.  47 

35 

-0.  51 

- 1 . 66 

-0.  13 

-2.00 

BOW  ACCEL# 

G 

-0.04 

0.  36 

57 

0.  49 

- 0 . 38 

0.78 

-0.  67 

CG  ACCEL# 

G 

-0.06 

0.  18 

50 

0.  18 

-0.  27 

0.29 

-0.42 

STERN  ACCEL 

# G 

-0.06 

0.  10 

41 

0.  09 

-0.  19 

0.16 

-0.26 

RUN  N0  71 

VELOCITY  15 

.0  KNOTS  FLAP  DEFLECTION 

2.5  DEG 

NUMBER 

; OF  WAVE 

ENCOUNTERS 

62 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH# 

DEG 

18.58 

2.06 

37 

21.18 

15.9  1 

22.40 

14.28 

HEAVE# 

FT 

- 1.09 

0.46 

36 

-0.  53 

-1.59 

-0.  16 

- 1.97 

DOW  ACCEL# 

G 

-0.03 

0.  36 

58 

0.  48 

-0.41 

0 . SO 

-0.67 

CG  ACCEL# 

G 

-0.05 

0.  18 

50 

0.  19 

-0.27 

0.  30 

-0.41 

STERN  ACCEL 

# G 

-0.06 

0.  10 

41 

0.09 

-0.20 

0.  16 

-0.27 

RUN  NO  72 

VELOCITY  15 

.0  KNOTS  FLAP  DEFLECTION 

5.0  DEG 

NUMBER 

: OF  WAVE 

ENCOUNTERS 

55 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH# 

DEG 

17.43 

1 . 98 

37 

19.  87 

14.80 

21 . 07 

13.  49 

HEAVE# 

FT 

-1.14 

0.42 

35 

-0.  57 

-1.62 

-0.2/ 

-1.95 

BOW  ACCEL# 

G 

-0.03 

0.34 

56 

0.  44 

-0.  44 

0.72 

-0.65 

CG  ACCEL# 

G 

-0.04 

0.  17 

50 

0.  18 

- 0 . 26 

0. 28 

-0.38 

STERN  ACCEL 

# G 

-0.05 

0.  10 

41 

0.  10 

-0.  19 

0.  15 

-0.25 

RUN  NO  74 

VELOCITY  15.0  KNOTS  FLAP  DEFLECTION  10.0  DEG 

NUMBER  OF  WAVE  ENCOUNTERS  59 
MEAN  RMS  OSC  AVERAGE  1/3  HIGHEST 

PITCH# 

DEG 

14.4  1 

1.79 

37 

16.62  12.06 

17.63  10.62 

HEAVE# 

FT 

-1.17 

0.  37 

35 

-0.72  -1.59 

-0.45  -1.91 

BOW  ACCEL# 

G 

-0.02 

0.29 

60 

0.37  -0.34 

0.65  -0.57 

CG  ACCEL# 

G 

-0.03 

0.  14 

49 

0.16  -0.23 

0.25  -0.35 

STERN  ACCEL 

# G 

-0.05 

0.  10 

44 

0.08  -0.19 

0.16  -0.25 

'\ 


R-1880 


TABLE  13.13 

WITH  4 FT  CHINE  WINGS  LCG  = 12.5  FT 


RUN  N0  75 


VEL0CITY  15.0  KN0TS  FLAP  DEFLECTI0N  0.0  DEG 


NUMBER  0F  WAVE  ENC0UNTEKS  59 


MEAN 

RMS 

0SC 

PITCH> 

DEG 

18.31 

1.92 

37 

HEAVE> 

FT 

-1.79 

0.43 

34 

BOW  ACCEL> 

G 

-0.04 

0.  32 

54 

CG  ACCEL> 

G 

-0.04 

0.  16 

45 

STERN  ACCEL 

> G 

-0.06 

0.  10 

40 

RUN  N0  76  VELOCITY  15.0 


AVERAGE 

1/3 

HIGHEST 

20.  57 

15.  77 

21.66 

14.27 

- 1. 24 

-2.28 

-0.93 

-2.  59 

0.  38 

-0.  42 

0.  68 

-0.  66 

0.  1 6 

-0.27 

0.26 

-0.  40 

0.  07 

-0.21 

0.  13 

-0.28 

0TS 

FLAP  DEFLECTION 

5.0  DEG 

NUMBER  0F  WAVE  ENCOUNTERS  54 


MEAN 

HMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH, 

DEG 

15.  34 

1.58 

34 

17.41 

13.24 

18.36 

12.  16 

HEAVE, 

FT 

-1.88 

0.  33 

31 

- 1. 43 

-2.29 

-1.17 

-2.  56 

BOW  ACCEL, 

G 

-0.03 

0.25 

61 

0.  27 

-0.  31 

0.  47 

-0.  52 

CG  ACCEL, 

G 

-0.04 

0-  12 

46 

0.  12 

-0.  22 

0.20 

-0.33 

STERN  ACCEL 

, G 

-0.05 

0.09 

38 

0.  08 

-0.  18 

0.  14 

-0.  25 

RUN  NO  77 

. 

VELOCITY  15 

.0  1 

KNOTS 

FLAP  DEFLECTION 

10.0  DEG 

NUMBER  0F  WAVE  ENCOUNTERS  56 


MEAN 

HMS 

0SC 

AVEKAGE 

1/3 

HIGHEST 

PITCH, 

DEG 

10. 58 

1.32 

35 

12.  3 1 

8.96 

13.25 

8.02 

HEAVE, 

FT 

-2.23 

0.  28 

32 

- 1. 88 

-2.  54 

- 1 . 68 

-2.79 

BOW  ACCEL, 

G 

-0.01 

0.  19 

58 

0.  23 

-0.  24 

0. 37 

-0.  38 

CG  ACCEL, 

G 

-0.02 

0.09 

43 

0.  10 

-0.  16 

0.  16 

-0.24 

STERN  ACCEL 

, G 

-0.03 

0.08 

37 

0.  09 

-0.  1 5 

0.  14 

-0.20 

R-1880 


TABLE  13.14 

WITH  4 FT  CHINE  WINGS  LCG  = 12.5  FT 


HUN  N0  78  VEL0CITY  30.1  KN0TS  FLAP  DEFLECTION  0-0  DEG 

NUMBEH  0F  WAVE  ENC0UNTEHS  AS 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH> 

DEG 

9.63 

3.61 

23 

13.  79 

4.  33 

15.62 

2.  50 

HEAVE> 

FT 

0.  38 

0.69 

22 

1. 24 

-0.  44 

1 . 82 

-0.  76 

BOW  ACCELj 

G 

0.02 

0.84 

34 

1 . 54 

-0.62 

2.52 

-1.02 

CG  ACCELj 

G 

-0.01 

0.41 

45 

0.  49 

-0.  32 

0.90 

-0.  67 

STERN  ACCEL 

^ G 

-0.03 

0.  30 

50 

0.22 

-0.  40 

0.  55 

-0.  62 

RUN  N0  79  VEL0CITY  30.2  KN0TS  FLAP  DEFLECTION  5.0  DEG 


NUMBER  0F  WAVE  ENCOUNTERS  AA 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH^ 

DEG 

6.85 

2.  37 

25 

9.61 

3.  53 

11.17 

1.82 

MEAVE^ 

FT 

0.01 

0.  48 

23 

0.  64 

-0.  57 

1.03 

-0.  86 

BOW  ACCEL> 

G 

0.00 

0.70 

46 

1. 05 

-0.  54 

1.94 

-0.95 

CG  ACCEL^ 

G 

-0.02 

0.  36 

50 

0.  44 

-0.28 

0.  78 

-0.  64 

STERN  ACCEL 

^ G 

-0.02 

0.25 

42 

0.  19 

-0.  33 

0*45 

-0.  52 

R-1880 


TABLE  13.15 

WITH  k5  DEGREE  CHINE  FLAPS  LCG  = 12.5  FT 


RUN  N0  81 


VELOCITY  15.1  KNOTS  FLAP  DEFLECTION  2.5  DEG 
NUMBER  OF  WAVE  ENCOUNTERS  53 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

11.50 

1. 45 

35 

13.  43 

9.66 

14.44 

8.  64 

HEAVE* 

FT 

-2.  47 

0.  32 

31 

“2.06 

-2.87 

- 1.83 

-3.14 

BOW  ACCEL* 

G 

0.00 

0.21 

56 

0.  27 

-0.24 

0.44 

-0.  39 

CG  ACCEL* 

G 

-0.02 

0.  1 1 

43 

0.  1 3 

-0.18 

0.20 

-0.24 

STERN  ACCEL 

* G 

-0.03 

0.09 

39 

0.  10 

-0.17 

0.  17 

-0.23 

RUN  NO  82  VELOCITY  15.1  KNOTS  FLAP  DEFLECTION  5.0  DEG 


NUMBER  OF  WAVE  ENCOUNTERS  57 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HIGHEST 

PITCH* 

DEG 

9.60 

1. 46 

35 

1 1. 46 

7. BO 

12.  53 

6.8  1 

HEAVE* 

FT 

-2.62 

0.31 

30 

-2.20 

-3.02 

-1.97 

-3.30 

BOW  ACCEL* 

G 

0.00 

0.  20 

50 

0.  27 

-0.27 

0.41 

-0.40 

CG  ACCEL* 

G 

0.00 

0.  10 

42 

0.  14 

-0.  16 

0.21 

-0.24 

STERN  ACCEL 

* G 

-0.01 

0.  09 

42 

0.  1 1 

-0.  14 

0.  18 

-0.21 

RUN  NO  83 

VELOCITY  30 

. 1 KNOTS  FLAP  DEFLECTION 

0.0  DEG 

NUMBER 

; OF  WAVE 

ENCOUNTERS  47 

MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HI  GHEST 

PITCH* 

DEG 

8.80 

2.93 

21 

12.  28  4.48 

1 4.  06 

2.94 

HEAVE* 

FT 

0.18 

0.  62 

21 

0.95  -0.56 

1 . 52 

-0.92 

BOW  ACCEL* 

G 

0.01 

0.  68 

41 

1.06  -0.46 

1.86 

-0.94 

CG  ACCEL* 

G 

-0.02 

0.  35 

45 

0.37  -0.29 

0.68 

-0.61 

STERN  ACCEL 

* G 

-0.01 

0 . 26 

43 

0.26  -0.34 

0.  53 

-0.53 

R-1880 


TABLE  13.16 

WITH  45  DEGREE  CHINE  FLAPS  I.CG  = 12,5  FT 


RUN  N0  BA 


VEL0CITY  30.1  KN0TS  FLAP  DEFLECTION  2.5  DEG 


NUMBER  0F  WAVE  ENC0UNTEKS  48 


MEAN 

RMS 

0SC 

AVERAGE 

1/3 

HI GHEST 

PITCH> 

DEG 

7.52 

2.35 

22 

10.  47 

4.21 

11.67 

2.70 

HEAVE> 

FT 

0.00 

0.  51 

21 

0.  68 

-0.61 

1 . 05 

-0.  9 1 

BOW  ACCEL> 

G 

0.01 

0.62 

48 

0.86 

-0.41 

1 . 55 

-0.91 

CG  ACCEL> 

G 

0.00 

0.33 

50 

0.  37 

-0.26 

0.  66 

-0.  59 

STERN  ACCEL 

> G 

-0.01 

0.24 

44 

0.  23 

-0.28 

0.  44 

-0.45 

RUN  N0  85  VEL0CITY  30.1  KNOTS  FLAP  DEFLECTION  5.0  DEG 


NUMBER  0F  WAVE  ENCOUNTERS  44 


MEAN 

RMS 

OSC 

AVERAGE 

1/3 

HIGHEST 

PITCH> 

DEG 

6.42 

1.90 

23 

8.  85 

3.74 

9.88 

2.  47 

HEAVE> 

FT 

-0.  17 

0.42 

22 

0.  39 

-0.64 

0.69 

-0.89 

BOW  ACCEL> 

G 

0.01 

0.  57 

49 

0.  85 

-0.  40 

1. 48 

-0.85 

CG  ACCELi 

G 

0.00 

0.  30 

50 

0.  38 

-0.24 

0.6  3 

-0.57 

STERN  ACCEL 

^ G 

-0.01 

0.22 

37 

0.21 

-0.28 

0.39 

-0.  43 

TABLE  14 
REGULAR  WAVES 


MODEL  S-5  WITH  45°  DEADRISE  CHINE  FLAPS 
TRANSOM  FLAP  DEFLECTION  =0  LCG  = 12.5  FT 


RUN  89  » SPEED  = 15  KNOTS  WAVE  LENGTH  = 83  FT 

MODEL  DRAG  = 10.8  LB  WAVE  HEIGHT  =1.9  FT 
FREaUENCY  OF  ENCOUNTER  = 0.561  HZ 


FREU.  MULTIPLE { 

0. 

*5 

I . 

0 

2. 

0 

3. 

0 

MEAN 

AMP 

PHASE 

AMP 

PHASE 

AMP 

PHASE 

AMP 

PHASE 

WAVE 

FT 

0.  iO 

O.Oi 

53 . 

0.93 

.1. . 

0 . 03 

352. 

0 . 0 .L 

133. 

PITCH  1 

jEG 

. 67 

0 . 07 

26. 

3.28 

0. 

0 . 0 8 

.1.38. 

0.02 

'■)  t 

A.  4'..  ><.  • 

HEAUE 

FT 

-2.32 

0 . (,>  2 

92. 

0 . 62 

62. 

0 . 0 i) 

.12:^. 

0 . 0 0 

.L  9 5 . 

OOW  ACC 

G 

-0.02 

0 . 00 

261 . 

0.  '13 

2.1.  .1.  . 

0 . (!)  3 

3 (/  8 . 

0 . G/  .1. 

7 r.)  • 

CG  ACC 

G 

-0 . 03 

0 . 00 

260 . 

<).2‘'i 

238. 

«.  ,) . 0 .1 

299. 

0 . 0,0 

7 0 . 

STERN  ACC 

G 

-0.03 

0 . 00 

269 . 

0.20. 

2B'1. 

0 . 00 

2Ai  . 

0 . 00 

26. L . 

RUN  SO  c SPEED  = 20  KNOTS  WAVE  LENGTH  = 83  FT 

MODEL  DRAG  = 9- 7 LB  WAVE  HEIGHT  =1.9  FT 
FREQUENCY  OF  ENCOUNTER  = 0.665  HZ 


FREG. 

MULTIPLE i 

0. 

5 

.L  . 0 

2 . 

3 

.0 

MEAN 

AMP 

PHASE 

AMP  PHASE 

AMP  |■•■l■IAbL.•: 

AMP 

PHASE 

WAVE 

FT  0 . 0 .1. 

0 . 0 .1. 

255. 

0.9'1  329. 

0.05  2V5. 

0 . 00 

285  . 

PITCH 

DEG  I '1.35 

0 . 03 

281  . 

3 . 8 2 0 . 

W.39  lb5. 

0 . .1. 0 

31 1 . 

HEAVE 

FT  -0.7^'1 

0.0.1. 

3'H  . 

0.77  'IV. 

0 . 0 S .1. 7 9 . 

0 . 0 .1. 

319  . 

M)U  ACC 

G -0.03 

0 . 00 

268. 

0.76  206. 

W.22  35,^. 

0 . 1. 0 

137. 

CG  ACC 

G -0.03 

0 . 00 

i'12. 

0.'12  227. 

0.07  35;i  . 

0 . u '1 

127. 

STERN  ACC  G -0.0^1 

0 . 00 

132. 

0.28  270. 

0 . 0 '1  .L  7 3 . 

0.02 

^ »j  • 

RUN  91  » SPEED  = 25  KNOTS 

WAVE 

LENGTH  = 83 

PT 

MODEL  DRAG  = 8.3  LB 

WAVE 

HEIGHT  = 1 .9 

FT 

FREQUENCY  OF  ENCOUNTER  = 0.?68  HZ 


FREU, 

multiple: 

0 . 

I . 

0 

2. 

\> 

3 . 

0 

MEAN 

AMI-' 

PHASE 

AMI"' 

PHASE 

AMP 

PHAbE 

A fi  1"' 

PHASE 

WAVE 

FT 

-u . 01 

0.02 

119. 

0.9^ 

2V9 . 

. 0 *1 

253  . 

0.01 

21  ‘1 . 

PI  TCH 

DEG 

11.2; 

0 . 02 

3A8. 

3.63 

0. 

0 . -1 V 

.1.  6 .-1  * 

0 . .1. 7 

32  7. 

HEAVE 

FT 

. .1. 2 

0 . 0 1 

4.^  ♦ 

0 , 68 

‘1.1  . 

u . 0‘1 

.1.  0 5. 

0 . 0 1 

2.79  . 

DOW  ACC 

G 

-0 . 01 

0 . 00 

252. 

0 . 9 5 

202 . 

0.38 

350. 

0..V1 

139  . 

CG  ACC 

G 

-0 . 01 

0 . 00 

227. 

0 . 50 

219. 

0 . ,L  2 

3 ‘4  ‘1  . 

0 . u9 

129. 

STERN  ACC  G 

-0.03 

0 . 00 

298, 

0.29 

.1 6 6 . 

0 . 0 i:i 

iSb. 

0 . 0‘1 

350  . 

R-1880 


TABLE  14.2 
REGULAR  WAVES 


RUN  V2  , SPEED  = 30  KNOTS  WAVE  LENGTH  = 83  FT 

MODEL  DRAG  = 8.0  LB  WAVE  HEIGHT  =1.8  FT 
FREaUENCY  OF  ENCOUNTER  = 0.8?4  HZ 


FRIEQ. 

MULTIPLE: 

0. 

sJ 

1 . 

0 

2. 

0 

3 . 

0 

WAUL" 

MEAN 

AMP 

PHASE  AMP 

PHASE 

AMP 

PHASE 

AMP 

PHASE 

FT 

-0.09 

0.0 1 

76. 

0,9.1 

204  . 

0 , 04 

230 . 

0,00 

243. 

PITCH 

DEC 

U.G5 

0 . US 

314. 

3 . 0 J. 

0 , 

0,42 

ISS. 

0 , .1  s 

320, 

HEAUL 

FT 

0..'0 

0.2G 

.L  3 * 

O.SS 

37. 

0 , 0 4 

162  . 

0 , u ;1. 

302 . 

BUW  ACC 

G 

-0 . 00 

0 . 09 

.176, 

1 . 02 

200. 

1.) . 4 6 

JS  A » 

0 . 30 

.1 33 . 

CG  ACC 

(i 

- o . 0 .1. 

0 , 06 

19S. 

0 S2 

2 .1. 6 . 

0 , ,L  S 

334  , 

0 , ,1.  .1, 

1 17. 

STERN  ACC  (j 

-0,02 

0 . OS 

220 . 

0.27 

264. 

0.09 

.196. 

O.OS 

b * 

RUN  9 

J 9 

SPEED  = 15  KNOTS 

WAVE  LENGTH  = no 

FT 

MODEL  DRAG 

= 10  . 7 LB 

WAVE  HEIGHT  = 1.  8 

FT 

FREQUENCY 

OF  ENCOUNTER 

= 0.447  HZ 

FREQ 

. multiple: 

0.3 

I . 

0 

2. 

0 

3 , 

0 

MEAN 

AMP  PHASE  AMP 

PHASE 

AMP 

PHASE 

i-'i  ;*i  r 

PHASE 

WAUL 

FT  -0.00 

0 . 0 .1.  3 .1. 3 , 

0.09 

239. 

(.< , 0 J. 

120, 

0 , 0 .1. 

9..^ . 

PITCH 

DEG  13. JO 

0 1 0 *■.!  w.!  • 

4 .06 

0 , 

0 , 04 

.1. 2 c , 

0 . 0 2 

146. 

HEAUE 

FT  -2.3c 

O.OI  23. 

0.97 

3 ,1, 3 , 

0 , 0 1.  /' 

.Li:i9. 

0 , u 0 

.1 4 . 

now  AC 

C G -0.02 

0.00  2.1 1, 

0 , 36 

1 0 , 

0 . 0 .1. 

o .1.  • 

0 . 0 .1. 

339 , 

CG  ACC 

G -O.o3 

0,00  190, 

0 * 

120. 

u . 0 0 

C V . 

0 , I 

.1, 6 . 

STERN 

ACC  G -0.0 A 

O.OO  262. 

0,22 

162. 

0 , 00 

74, 

0.00 

09, 

RUN 

96  » SPEED  = 20  KNOTS 

WAVE  LENGTH  = 

no  FT 

MODEL  DRAG 

= 9. 7 LB 

WAVE  HEIGHT  = 1 

.8  ft 

FREQUENCY  OF  ENCOUNTER  = 0.526  HZ 


FREU 

. MULT  IP 

LE ; 

TT 

i • 

0 

3 . 

0 

I'lEAN 

AHT‘ 

PHASE 

AMP 

PHASE 

i'S'il-' 

PH  Ac..: 

Ai'iP 

PTlTi: 

WAUE 

FT 

~v . 1 

0 , 02 

344  , 
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TABLE  14.3 
REGULAR  WAVES 


RUN  97  » SPEED  = 25  KNOTS  WAVE  LENGTH  = 110  FT 

MODEL  DRAG  = 8.9  LB  WAVE  HEIGHT  =1.8  FT 
FREQUENCY  OF  ENCOUNTER  = 0.604  HZ 


FREO. 

multiple; 

0 

. 5 

1. 

0 

2. 

0 

3. 

0 

MEAN 

AMP 

PHASE 

AMP 

PHASE 

AMP 

PHASE 

AMP 

PHASE 

WAVE 

ft 

-0.02 

0.02 

32 . 

0 . 8? 

320 . 

0 . 03 

258 . 

0 . 0 1 

29. 

PITCH 

DEG 

11.22 

0 . 04 

79, 

5.96 

0 . 

0 . 8/ 

1 6 / » 

0 . 25 

312. 

HEAVE 

FT 
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0 . 00 
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126. 

STERN  ACC  G 

-0.02 

0.00 

13 . 

0.42 

2 /0 . 

0 . 09 

167. 

0 . 06 

3 4 C) . 

RUN  V8  » SPEED  » 30  KNOTS  WAVE  LENGTH  =110  FT 

MODEL  DRAG  - 9.2  LB  WAVE  HEl GHT  = 1 .7  FT 
FREQUENCY  OF  ENCOUNTER  - 0.680  HZ 


FREG. 

multiple; 

0.5 

1 . 

K) 

> 
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3 . 

MEAN 
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1"'  H A 8 1; 
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23 . 

RUN  99  1 SPEED  = 15  KNOTS  WaVE  LENGTH  = 110  FT 

MODEL  DRAG  » 11. 7 LB  WAVE  HEIGHT  =3.6  FT 
FREQUENCY  OF  ENCOUNTER  - 0.448  HZ 


FREQ . 

multiple; 

0, 

» b 

1 . 

0 

2. 
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3. 
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MEAN 
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PHASE 
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FT 
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TABLE  14.4 
REGULAR  WAVES 


KUNiOi,  1 SPEED  = 25  KNOTS  WAVE  LENGTH  =110  PT 

MODEL  DRAG  = 11.1  LB  WAVE  HEIGHT  =3.6  FT 
FREQUENCY  OF  ENCOUNTER  = 0.601  HZ 


FREu.  multiple: 
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FIGURE  1.  LVA  CONFIGURATIONS 
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FIGURE  5.  DETERMINATION  OF  EQUILIBRIUM  TRIM  AT  30  KNOTS 

55,000  LB.  DISPLACEMENT,  SHAFT  ANGLE  15  DEGREES 
FOR  CONFIGURATION  S-5 


Speed,  knots 


FIGURE  6.  PERFORMANCE  OF  S-5  AT  55,000  LB,  lif.5  FT  LCG 
NO  CHINE  FLAPS,  SHAFT  LINE  PARALLEL  TO  KEEL 
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FIGURE  8.  S-5  PITCH  MOTIONS  IN  SEA  STATE  2.2  FT 

SIGNIFICANT  HEIGHT 
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FIGURE  9.  S-5 
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FIGURE  10. 


S-5  SEAKEEPING  CHARACTERISTICS  IN 
SEA  STATE  2.2  FT  SIGNIFICANT  HEIGHT 


Total  RMS  CG  Acceleration,  g units 


FIGURE  12.  RELATION  BETWEEN  MAXIMUM  1/3-OCTAVE 
AND  TOTAL  RMS  ACCELERATION 


Speed,  knots 


FIGURE  13 


. COMPARATIVE  ROUGH  WATER  PERFORMANCE, 

55,000  LB  DISPLACEMENT,  2.2  FT  SIGNIFICANT 
HEIGHT  WAVES 


l/3“0ctave  RMS  , 
CG  Acceleration,  m/sec 
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FIGURE  16.  COMPARATIVE  HABITABILITY  CHARACTERISTICS  AT  30  KNOTS 
55,000  LB,  2.2  FT  SIGNIFICANT  HEIGHT  WAVES 
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FIGURE  18.  EFFECr  OF  CHINE  FLAPS  ON  S-5  AT  55,000  LB 
IN  2.2  FT  SIGNIFICANT  HEIGHT  WAVES 


Speed,  knots 


FIGURE  19.  MOTION  AND  ACCELERATION  AMPLITUDES  IN  REGULAR 
WAVES  1.8  FT  HIGH  BY  I 10  FT  LONG. 
CONFIGURATION  S-5  WITH  45  DEGREE  CHINE  FLAPS 


APPENDIX  A 


EXPANSION  OF  MODEL  RESISTANCE  DATA  TO  FULL-SCALE 
INTRODUCTION 

The  methods  used  to  expand  the  model  data  are  described  in  this 
appendix.  Due  to  the  exploratory  nature  of  the  test  series  and  the  differ- 
ent techniques  used  in  the  various  phases,  it  was  desirable  to  apply  uniform 
expansion  procedures  and  to  provide  for  interpolation.  The  procedures  used 
to  expand  the  basic  resistance  data  obtained  with  Configuration  S-5>  with- 
out chine  flaps,  with  an  LCG  of  12.5  inches,  are  described,  followed  by 
the  method  of  determining  the  drag  increments  of  other  configurations, 
(Tables  7 and  8) . 

The  calm  water  model  data  is  presented  in  Tables  A1  to  A4.  The 
rough  water  resistance  data  is  included  in  Table  9. 


EXPANSION  OF  S-5  MODEL  DATA 

The  total  drag  is  made  up  of  induced  drag,  friction  drag,  form  or 
profile  drag,  and  added  resistance  in  waves: 

R^  » R.  + R,  + R + R (Al) 

T I f p aw  ' ' 

where 

Rj  “ A tanT 
R^  - C^  ^ p V^S 
S ■ wetted  area 
A = load  on  water 
T « trim 


A-1 


R-1880 


It  is  assumed  that  the  profile  drag  is  a function  of  the  load  and 
trim.  The  added  resistance  in  waves  is  assumed  to  be  independent  of  load 
over  the  range  investigated,  and  to  be  a function  of  trim.  Thus  the  func- 
tional dependence  of  resistance  at  any  one  speed  is  assumed  to  be: 

- R.(A,t)  + Rf(A,T)  + Rp(A,x)  + (A2) 

The  friction  drag  coefficient  depends  on  the  wetted  length,  which  is  a 
function  of  load  and  trim,  as  is  the  wetted  area.  Hence  the  friction  drag 
is  a function  of  load  and  trim. 

Calm  Water  Drag 

The  major  drag  component  is  the  induced  drag,  cf.  Figure  17,  and 
It  is  therefore  appropriate  to  re-arrange  Equation  (Ai)  in  the  form: 

R^  - A tanx  ■ R^  + Rp  (A2) 

The  typical  behavior  of  the  quantity  on  the  left-hand  side  of  this 
equation  Is  shown  on  Figure  Al  for  a speed  of  14.64  fps  (30  knots).  At 
high  trim  the  curves  approach  an  asymptote  that  is  independent  of  load. 

At  low  trim  the  drag  increases  sharply  due  to  the  increase  in  profile 
drag,  which  reflects  the  progressive  Immersion  of  the  bow.  At  trims  above 
the  knee  of  the  curve  the  friction  drag  component  predominates.  Since  this 
drag  is  a function  of  the  wetted  length  the  same  data  is  shown  as  a function 
of  wetted  length  on  Figure  A2.  (The  quantity  MWL  is  the  mean  distance  of 
the  leading  edge  of  the  wetted  area  forward  of  the  transom.)  In  this  pre- 
sentation the  parametric  effect  of  load  is  collapsed. 

It  was  found  empirically  for  this  hull  that  wetted  length  was  related 
to  the  load,  speed  and  trim  by: 

MWL/b  - 134.75  /(C,  /x)  (A3) 

“■b 

where  C,  - A/5  p V^b^ 

“•b 

b > beam 
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With  the  aid  of  this  equation  and  Figure  A2  it  is  possible  to  interpolate 
for  the  calm  water  resistance  at  arbitrary  values  of  trim  and  load. 


Added  Resistance  in  Waves 

The  rough  water  tests  were  all  made  at  a model  displacement  of  31  1b 
(55>000  1b  full-scale).  From  the  total  resistance  in  waves  the  calm  water 
drag  was  subtracted,  to  determine  the  added  resistance  in  waves.  The  calm 
water  drag  was  estimated,  with  the  aid  of  Equation  (A3)  and  graphs  corres- 
ponding to  Figure  A2,  at  the  observed  mean  trim  in  waves  for  a displacement 
of  31  lb. 

A plot  of  the  results  obtained  in  shown  on  Figure  A3.  This  added 
resistance  is  assumed  to  be  independent  of  load  in  the  model  range  of  25  1b 
to  3^  lb.  At  a speed  corresponding  to  15  knots  the  S-5  showed  no  added 
resistance  in  waves. 

The  method  described  was  used  to  estimate  the  total  model  resistance 
of  Configuration  S-5>  without  chine  flaps,  at  model  displacements  corres- 
ponding to  45,000,  50,000,  55^000  and  60,000  lb,  speeds  corresponding  to 
15#  20,  25  and  30  knots,  and  for  appropriate  integral  values  of  trim,  to 
form  the  basis  for  Tables  3 to  6. 

Resistance  Expansion 

The  1/12-scale  model  results  were  expanded  from  fresh  water  at  70°F 
(62.3  Ib/cu.ft)  to  sea  water  at  59°F  (64  Ib/cu.ft).  Denoting  model  quanti- 
ties by  suffix  m and  the  full-scale  ship  values  by  suffix  s,  the  following 
expression  was  used  to  obtain  the  full-scale  results: 

R_  - '^R-  - (C,  - C,  )-J  p S /L  ) (A4) 

T Li  f f'2  sm  mj'  s m'  ' ' 

s m m s 

In  determining  the  wetted  area  it  was  assumed  that  above  7.32  fps 
(15  knots)  the  flow  detached  from  the  break  in  the  buttock  lines,  cf  Fig- 
ure 2.  The  skin  friction  coefficient  was  determined  from  the  ATTC  corre- 
lation line  without  roughness  allowance.  The  Reynolds  number  was  based 
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1 


on  the  distance  from  the  leading  edge  of  the  wetted  area  to  the  trailing 
edge  of  the  flap. 

At  speeds  corresponding  to  15  knots  and  'ess  the  frictional  drag 
accounts  for  only  3%  of  the  total  resistance.  For  these  speeds,  there- 
fore, the  simple  expansion: 


'S- 


was  used,  with  an  error  of  the  order  of  1%. 
The  displacement  ratio  is; 


(A5) 


“ 1775 

S IT) 


(a6) 


1 

"•lie 


DRAG  INCREMFNTS  RELATIVE  TO  S-5 

The  method  of  determining  the  resistance  Increment  relative  to 
Configuration  S-5  is  best  explained  by  an  example.  To  find  the  increments 
for  Conf Igruat ion  P-1  at  20  knots,  for  instance,  the  total  model  resist- 
ance In  waves  at  9.76  fps  is  plotted  as  shown  in  Figure  A4.  The  corres- 
ponding smooth  curve  for  S-5  if  also  shown.  The  increment  in  model 
resistance  Is  then  read  off  at  trims  of  12,  13,  14  and  15  degrees. 

The  Increments  determined  in  this  manner  are  expanded  to  full  scale 
and  presented  In  Tables  7 and  8 using  the  equation: 

bR  - 6R  (a  /aJ  (A7) 

s m s ID 

By  Implication,  therefore,  it  Is  assumed  that  the  frictional  drag  compo- 
nent of  all  configurations  Is  the  same  as  that  determined  for  Configura- 
tion S-5. 
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TABLE  A1 

SMOOTH  WATER  DATA  FOR  CONFIGURATION  ^-1 
WITHOUT  CHINE  FLAPS  LCG  = 12.5  IN. 

TKANS0M 

FLAI" 


KUN 

SPEED 

L0AU 

hNGLE 

DkAG 

MWL 

FPS 

Lb 

OEG 

DEG 

Lb 

JN 

1 

A. 89 

31.0 

-0.20 

0.0 

1 .76 

23.0 

1 1 

A. 89 

28.2 

2.  A2 

0.0 

A.  09 

25.  0 

17 

A. 89 

33.  8 

2.  A5 

0.0 

A.  68 

25.0 

7.30 

28. 3 

15.20 

15.0 

9. 79 

20.  5 

Al 

7. 30 

30.6 

16.00 

15.0 

1 1 . 30 

20.  5 

2 

7.22 

30.  8 

18.30 

0.0 

12.  88 

20.0 

16 

7. 30 

2A.  A 

20.10 

0.0 

9.87 

19.0 

12 

7.30 

22.6 

21.30 

0.0 

9.87 

17.  5 

10 

7.30 

25.6 

22.00 

0.0 

11.97 

A 

7.32 

26.9 

22.  AO 

0.0 

12. 8A 

16.5 

18 

7. 30 

28.0 

23.00 

0.0 

13.23 

17.  3 

A3 

9.75 

29.6 

10.90 

15.0 

7.58 

18.  5 

AO 

9.76 

31.7 

12.33 

15.0 

9.03 

17.0 

380 

9.75 

31.0 

12.70 

10.0 

9.2a 

39 

9.76 

31.8 

13. 5A 

12.  5 

9. 57 

17.0 

381 

9.75 

31.0 

13.70 

7.5 

9.  Al 

382 

9.75 

31.0 

1 A.80 

5.  0 

9.80 

13 

9.75 

26. 1 

16.00 

0.  0 

8.  A2 

1 A.  0 

7 

9.76 

27.8 

17.20 

o.c 

9.82 

15.  5 

5 

9.73 

27.0 

17.50 

0.0 

10.03 

1 5.  5 

19 

9. 76 

30.  5 

18.50 

0.0 

1 1. 53 

1 A.  5 

AA 

12.20 

30.2 

7.  50 

12.  5 

5.  99 

17. 5 

166 

12.  19 

31.0 

7.80 

12.  5 

7.35 

38 

12.20 

32.9 

8.  17 

12.  5 

6.71 

17.0 

31 

12.20 

32.  7 

9.  A7 

10.0 

7.31 

15.  5 

32 

12.20 

32.2 

1 1 . AO 

5.0 

7.99 

18.5 

1 A 

12.  19 

26.8 

11.50 

0.  0 

6.  67 

13.  5 

6 

12.18 

28.8 

12.  AO 

0.0 

T.  97 

13.  5 

8 

12.20 

29.2 

12.  AO 

0.0 

7.98 

13.  5 

20 

12.  19 

31.2 

13.50 

0.0 

8.80 

13.0 

TABLE  A1.2 


WITHOUT  CHINE  FLAPS  LCG  = l2.5  IN. 


TKANS0M 

FLAP 


RUN 

SPEED 

LOAD 

TRIM 

ANGLE 

DRAG 

MWL 

FPS 

LB 

DEG 

DEG 

Lb 

IN 

51 

14.64 

30.  6 

4.  60 

12.5 

4.  97 

17.5 

36 

14.63 

33.  3 

4.  71 

12.  5 

5.29 

17.8 

34 

14.65 

33.0 

5.92 

10.0 

5.  71 

17.  0 

26 

14.65 

33.0 

5.95 

10.0 

5.68 

16.5 

52 

14.65 

30.3 

6.40 

7.  5 

5.20 

16.0 

377 

14.  62 

31.0 

6.90 

7.  5 

5.84 

24 

14.65 

33.  1 

7.00 

7.5 

6.  10 

14.  5 

25 

14.65 

33.2 

6.99 

7.5 

6.04 

15.8 

378 

14.62 

31.0 

7.40 

5.0 

6.  06 

23 

14.65 

33.0 

7.90 

5.0 

6 . 36 

1 4.  5 

379 

14.62 

31.0 

8.40 

2.5 

6 . 46 

15 

14.62 

27.4 

8.50 

0.0 

5.  59 

13.0 

22 

14.65 

32.8 

8.80 

2.  5 

6.75 

13.  3 

9 

14.64 

30.0 

9.20 

0.0 

6.  71 

P 

21 

14.65 

32.  6 

9.90 

0.0 

7.21 

P 

46 

17.08 

30.7 

2.30 

12.5 

6.  24 

20.0 

45 

17.08 

30.7 

2.40 

12.5 

7.20 

20.5 

37 

17.08 

33.  5 

2.89 

12.5 

6. 25 

20.3 

27 

17.08 

33.  5 

3.75 

10.0 

5.03 

17.  5 

50 

17.08 

30.  7 

3.70 

10.0 

4.  58 

16.5 

47 

17.08 

30.4 

4.  10 

7.  5 

4.  55 

15.  5 

49 

17.08 

30.  5 

5.20 

5.0 

4.  85 

14.  5 

28 

17.08 

33.  3 

5.64 

5.  0 

5.  46 

15.0 

35 

17.08 

33.2 

5.67 

5.  0 

5.  53 

15.0 

48 

19.52 

30.8 

2.80 

7.5 

4.  58 

17.0 

30 

19.50 

33.6 

3.  14 

7.5 

4.96 

16.  5 

53 

19. 52 

30.7 

4.00 

b • 0 

5.  80 

1^ 

29 

19.50 

33.4 

4.  13 

b.  0 

5.00 

14.0 

NOTE:  P indicates  porpoising  condition. 
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TABLE  A1.3 

. <THOUT  CHINE  FLAPS  LCG  = 12.7  IN. 


TRANS0M 


RUN 

5PEED 

LOAD 

TRIM 

FLAP 

ANGLE 

DRAG 

FPS 

LB 

DEG 

DEG 

LB 

54 

4.89 

31.0 

0.97 

0.0 

4.  52 

55 

7.30 

26.4 

20.80 

0.0 

11.31 

56 

9.76 

28.4 

16.30 

c.o 

9.76 

57 

12.20 

29.3 

12.10 

0.0 

7.  60 

5« 

14.65 

30.  1 

8.90 

0.0 

6.24 

6 1 

17.08 

30.7 

4.20 

7.5 

4.64 

60 

17.08 

30.7 

5.  10 

5.  0 

4.88 

59 

17.08 

30.5 

6.90 

0.0 

6.71 

WITHOUT  CHINE 

FLAPS 

LCG  = 13.5 

; IN. 

78 

7.30 

28.6 

10.92 

15.0 

10.  47 

63 

7.30 

26 . 5 

18.70 

0.0 

10.  35 

77 

9.76 

29.3 

10.38 

15.  0 

8.  79 

64 

9.76 

29.2 

15.47 

0.0 

9. 37 

76 

12.20 

30.  1 

7.75 

12.5 

6.56 

65 

12.20 

29.  1 

11.48 

0.0 

7.35 

74 

14.65 

30.3 

4.  52 

12.5 

5.  20 

75 

14.65 

30.3 

5.89 

7.5 

5.21 

66 

14.64 

30.2 

8.54 

0.0 

6.  ■ 4 

NOTE: 

P indicates  porpoising 

condit ion. 

MWL 

IN 


fc!5.0 

17. 

15.0 
13. D 

13.0 

17.5 
1 5.0 
P 


21.5 

19.5 

20 . 5 
16.0 

17.3 
14.  0 

19.0 

17.0 
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TABLE  A1.4 


WITHOUT  CHINE  FURS  LCG  = 13.5  IN. 

TKANS0M 

FLAP 


RUN 

SPEED 

L0AD 

TRIM 

ANGLE 

DRAG 

MWL 

FPS 

LB 

DEG 

DEG 

LB 

IN 

7 1 

17.08 

30.8 

2.48 

12.  5 

11.94 

CO 

• 

o 

70 

17.08 

30.7 

3.22 

10.  0 

5.  18 

18.8 

69 

17.08 

30.  7 

4.  12 

7.5 

5. 06 

18.5 

68 

17.08 

30.5 

4.92 

5.0 

4.97 

17.0 

72 

19.52 

30.8 

2.76 

7.5 

4.  77 

17.5 

73 

19.50 

30.7 

3.66 

5.  0 

4.  74 

16.  0 

WITHOUT  CHINE  FLAPS 

LCG  = 10.5 

IN. 

347 

9.75 

31.0 

13.70 

15.0 

9.82 

348 

9.  75 

31.0 

14.80 

12.5 

10.  23 

349 

9.75 

31.0 

15.90 

10.0 

10.  67 

336 

9.75 

31.0 

20.40 

5.  0 

23.  37 

335 

9.75 

31.0 

5 . 0 

11.98 

376 

14.62 

31.0 

6.20 

10.0 

5.93 

375 

14.62 

31.0 

7.40 

7. 5 

6. 30 

374 

14.62 

31.0 

5.0 

NOTE:  P indicates  porpoising  condition. 
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TABLE  A1.5 


WITH  CHINE  FLAPS  LCG  = 12.5  IN. 


TKANbQM 

FLAP 


HUN 

bPEED 

L0AD 

TKIM 

ANGLE 

DKAG 

MWL 

FPS 

LB 

DEG 

DEG 

LB 

IN 

196 

7.30 

31.0 

8.00 

15.0 

11.09 

88 

7, 30 

29.7 

12.79 

15.0 

8.66 

18.0 

198 

7.30 

31.0 

16.  10 

0.0 

10.  87 

79 

7. 30 

27.6 

18.44 

0.  0 

10.  57 

18.5 

195 

9.75 

31.0 

7.  30 

15.0 

6.  56 

89 

9.75 

30.4 

7. 49 

15.0 

5.  92 

o 

• 

Q 

194 

9.75 

31.0 

11.70 

0. 0 

8.  14 

80 

9.76 

29.0 

12.  17 

0.  0 

7.  38 

12.  5 

90 

12.20 

30.7 

4.  44 

12.5 

4.  60 

17.5 

190 

12.  19 

31.0 

4.  50 

12.5 

4.92 

192 

12.  19 

31.0 

7.70 

0.0 

6.04 

82 

12.20 

30. 4 

7.98 

0.0 

5.65 

12.8 

92 

14.65 

30.9 

2.06 

12.  5 

4.  06 

18.0 

188 

14.63 

31.0 

2.  30 

12. 5 

5.  09 

136 

14.63 

31.0 

3.  40 

7.5 

4.  38 

9 1 

14.65 

30.7 

3.  43 

7. 5 

4.  12 

1 4.  8 

184 

14.  63 

31.0 

4.  10 

5.  0 

4.  60 

93 

14.  65 

30.7 

4.  1 1 

5.0 

4.  24 

18.0 

84 

14.65 

30.6 

4.  74 

2.  5 

4.41 

13.  5 

83 

14.64 

30.6 

5.  46 

0.0 

4.  73 

P 

87 

17.08 

30.9 

1.98 

7. 5 

4.  10 

16.0 

1 78 

17.06 

31.0 

2.  10 

7.5 

4.  32 

86 

17.08 

30.8 

2.  66 

5.0 

4.  06 

P 

180 

17.06 

31.0 

2.  80 

5.  0 

4.  30 

94 

19. 50 

30.9 

1.11 

7. 5 

4.  48 

1 6.  5 

179 

19 . 49 

31.0 

1.30 

7.  5 

4.  95 

95 

19. 52 

30.8 

1.78 

5.0 

4.  29 

14.  3 

181 

19. 49 

31.0 

1.90 

5.  0 

4.  55 

NOTE:  P indicates  porpoising  condition. 
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TABLE  A2 

SMOOTH  WATER  DATA  FOR  CONFIGURATION  S-1 
WITHOUT  CHINE  FLAPS  LCG  = 12.5  IN. 

TKAN50M 

FLAP 


HUN 

bPEED 

L0AD 

THfN) 

ANGLE 

DRAG 

MWL 

FPS 

LB 

DEG 

DEG 

Lb 

IN 

96 

4.90 

30.9 

4.  37 

o 

. 

o 

3.  53 

23.  5 

1 10 

7.  30 

27.8 

13. 59 

15.0 

9.39 

20.  5 

97 

7.30 

24.8 

21.27 

0.0 

10.41 

15.0 

1 1 1 

9.76 

30.0 

10.21 

15.  0 

7.  50 

20.0 

1 18 

9.76 

29 . 5 

11.18 

12.5 

7.47 

18.  5 

39  1 

9.75 

31.0 

12.50 

10.0 

9.21 

389 

9.75 

31.0 

13.40 

7.  5 

8.  82 

390 

9.  75 

31 . 0 

14.60 

5.0 

9.35 

98 

9.76 

29.3 

16.  76 

0.  0 

9.43 

16.5 

112 

12.  19 

30.  1 

6.65 

12.5 

5.  77 

20.0 

116 

12.  19 

30.  1 

7.90 

10.0 

5.97 

17.8 

99 

12.  19 

29.2 

11.87 

0.0 

6.88 

13.8 

117 

14.65 

30.4 

4.  71 

10.0 

5.02 

20.  0 

101 

14.  64 

30.  5 

5.57 

7.5 

4.81 

17.5 

388 

14.62 

31.0 

6.00 

7.  5 

5.  42 

336 

14.62 

31.0 

7.00 

5.0 

5.  39 

387 

1 4.  62 

31.0 

7.90 

2.5 

5.77 

102 

17.08 

30.8 

3.50 

7.5 

4.  50 

19.5 

105 

17.08 

30.5 

4.  46 

5.0 

4.  45 

17.0 

106 

17.08 

30.  5 

5.37 

2.  5 

4.65 

15.0 

108 

19.52 

30.8 

3.  17 

5.  0 

4.6  1 

107 

19.50 

30.7 

4.06 

2.  5 

4.  61 

15.  5 

’It  ■ 


.A 
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TABLE  A2.2 

WITH  CHINE  FLAPS  LCG  = 12.5  IN. 

TRANS0M 

FLAP 


RUN 

SPEED 

LOAD 

TRIM 

ANGLE 

DRAG 

MWL 

FPS 

LB 

DEG 

DEG 

LB 

IN 

138 

7. 30 

29.9 

12.30 

15.0 

8.01 

19.5 

133 

7.30 

29.8 

12.88 

15.0 

8.26 

19.0 

1 19 

7.30 

27.6 

13.96 

2.5 

7.56 

18.0 

120 

7.30 

27.6 

14.81 

0.0 

7.93 

139 

7.30 

29.0 

17.36 

0.0 

9.96 

16.  5 

134 

9.76 

29.9 

6.87 

15.0 

5.  36 

17.  5 

121 

9.75 

31.0 

10.95 

0.0 

6.  35 

15.  0 

136 

12.  19 

30.8 

3.98 

12.5 

4.  39 

18.8 

122 

12.20 

31.3 

7.37 

0.0 

4.96 

128 

14.  64 

30.8 

3.05 

7.5 

4.00 

17.0 

129 

14.64 

30.7 

3.72 

5.0 

3.99 

15.0 

130 

14.65 

30.  7 

4.3b 

2.  5 

4.  08 

14.0 

123 

14.  64 

3i.7 

5.00 

0.0 

4.  1 1 

13.  5 

127 

17.08 

30.8 

1.74 

7.5 

4.  30 

18.8 

125 

17.08 

30.8 

2.40 

5.0 

3.96 

16.  5 

126 

17.08 

30.8 

3.00 

2.  5 

3.94 

14.2 

132 

19.52 

30.9 

1.53 

5.0 

4.  53 

17.5 

131 

19.52 

30.8 

2.  1 1 

2.  5 

4.25 

15.  0 

WITH  CHINE  FLAPS  AND  FULL  SPAN  TRANSOM  FLAP 
LCG  - 12.5  IN. 


237 

7.30 

30.7 

6.90 

5.0 

9.68 

238 

7.  30 

29.6 

10.40 

5.  0 

7.  21 

21  . 

.0 

241 

7.  30 

29.3 

11.50 

2.5 

7.22 

20. 

.0 

240 

7.30 

28.4 

12.50 

2.5 

7. 46 

242 

9.75 

30.  4 

o 

o 

. 

2.  5 

5.  54 

17. 

.0 

A 
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TABLE  A3 

SMOOTH  WATER  DATA  FOR  CONFIGURATION  S-3 
WITHOUT  CHINE  FLAPS  BOW  RAMP  EXTENDED 
LCG  = 12.5  IN. 

TRANSOM 

FLAP 


RUN 

SPEED 

LOAD 

TRIM 

ANGLE 

DRAG 

FPS 

LB 

DEG 

DEG 

Lb 

415 

9.75 

31.0 

12.20 

10.0 

8.  16 

413 

9.75 

31.0 

13.30 

7.5 

8.  37 

414 

9. 75 

31.0 

14.50 

5.  0 

8.89 

412 

14.63 

31.0 

6.  10 

7.5 

5.  02 

41  1 

14.63 

31 . 0 

7.10 

5.  0 

5.  18 

410 

14.63 

31.0 

8.00 

2.5 

5.  52 

WITHOUT 

CHINE  FLAPS  BOW  RAMP  RETRACTED 

LCG 

- 12.5  IN. 

450 

7.31 

31.0 

11.80 

10.0 

1 1. 49 

448 

7.31 

31.0 

14.  30 

5.0 

1 1. 78 

449 

7.31 

31.0 

17.90 

0.  0 

12.  53 

447 

17.06 

31.0 

5.50 

5.0 

4.  52 

R-1880 


TABLE  A3. 2 


WITH 

CHINE 

FLAPS  BOW 

RAMP  EXTENDED  LCG 

= 12.5  IN. 

TKANS3M 

CHINE 

FLAP 

FLAP 

KUN 

SPEED 

L0AD 

TRIM 

ANGLE 

ANGLE 

DRAG 

FPS 

LB 

DEG 

DEG 

DEG 

Lb 

500 

7.31 

31 .0 

14.70 

10.0 

10.0 

9.63 

49  7 

7.31 

31.0 

14.90 

7.5 

15.0 

9.87 

469 

7 .31 

31.0 

15.  60 

7.5 

10.0 

9.98 

468 

7.31 

31.0 

15.70 

7.5 

5.  0 

9.98 

466 

7 . 31 

31.0 

16.40 

7. 5 

0.0 

10.27 

462 

9.75 

31.0 

8.  40 

7.5 

10.  0 

5.96 

463 

9.75 

31.0 

9.30 

7.5 

5*0 

6.22 

467 

9.75 

31.0 

10.  ^0 

7.5 

0.0 

6.73 

461 

14.62 

31.0 

1.60 

7.  5 

o 

• 

o 

1 1.29 

460 

14.62 

31.0 

2.60 

7.5 

5.0 

3.  79 

459 

14.62 

31.0 

3.70 

7.5 

0.0 

4.04 

49  3 

14.62 

31.0 

4.  00 

7.5 

-5.0 

3.98 

45b 

14.62 

31.0 

2.5 

0.  0 
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TABLE  A4 

SMOOTH  WATER  DATA  FOR  CONFIGURATION  S-5 
WITHOUT  CHINE  FLAPS  LCG  = 12.5  IN. 


TRANSOM 

FLAP 


RUN 

SPEED 

LOAD 

ThIM 

ANGLE 

DRAG 

MKL 

FPS 

LB 

DEG 

DEG 

LB 

IN 

IN 

267 

4.88 

25.0 

1 . 39 

2.  5 

3.  52 

28.0 

3.  78 

409 

7. 32 

25.0 

2.64 

10.0 

9. 27 

27.  9 

3.  62 

405 

7.31 

25.0 

5.07 

7.5 

8.9  1 

27.  5 

3.9  1 

404 

7. 32 

25.0 

7.09 

5.0 

9.22 

27.  1 

4.28 

268 

7.32 

25.0 

8.45 

2.5 

8.95 

26.  2 

4.  56 

399 

7.32 

25.  0 

8.  53 

2.  5 

9.05 

26.  1 

4.  53 

398 

7.31 

25.0 

8.55 

2.5 

9.  10 

26.2 

4.  53 

414 

7.31 

25.0 

10.47 

0.  0 

9.  06 

26.0 

4.83 

410 

7.31 

28.0 

3.52 

10.0 

10.  54 

28.0 

4.  10 

407 

7.  32 

28.0 

5.69 

7.  5 

10.  32 

27.7 

4.  4 1 

406 

7. 32 

28.0 

5.70 

7.5 

10.42 

27.6 

4.  42 

403 

7.31 

28.0 

7.93 

5.  0 

10.  53 

27.  0 

4.  75 

400 

7.31 

28.0 

9.47 

2.5 

10.  57 

26.3 

5.0  1 

413 

7.32 

28.0 

11.28 

0.0 

10.  63 

25.7 

5.  32 

41  1 

7. 32 

31.0 

4.  41 

10.0 

12.04 

28.0 

4.64 

408 

7.32 

31.0 

6.  42 

7.  5 

11.68 

27.8 

4.88 

402 

7.32 

31.0 

8.76 

5.0 

11.97 

27.  3 

5.25 

401 

7.32 

31.0 

10.33 

2.5 

12.  12 

26.5 

5.  51 

412 

7.32 

31.0 

12.  19 

0.0 

12.20 

25.  5 

5.  79 

391, 

9.76 

25.0 

7.46 

7.5 

8.  68 

24.6 

3.27 

392 

9.76 

25.0 

9.88 

5.0 

6.  55 

22.7 

3.35 

269 

9.76 

25.0 

1 1 .39 

2.  5 

6.  1 1 

20.9 

3.  47 

397 

9.76 

25.0 

1 1 . 44 

2.  5 

6.  1 1 

20.8 

3.  45 

390 

9.  76 

28.0 

8.86 

7.5 

9.64 

24.4 

3.  62 

39  3 

9.76 

28.0 

11.06 

5.0 

7.67 

22.6 

3.68 

396 

9.76 

28.0 

12.63 

2.5 

7.49 

21.0 

3.  80 

389 

9.76 

31.0 

10.09 

7.5 

10.71 

24.7 

4.  00 

39  4 

9.76 

31.0 

12.33 

5.0 

9.  1 1 

22.4 

4.  06 

39  5 

9.76 

31.0 

13.  74 

2.  5 

8.89 

21.6 

4.  19 

* 

Note: 

Z is  the  transom  draft 
relative  to  still  water 

defined  as 
level,  of 

the  immersion, 
a point  formed  by 

the  intersection  of  the  aft  perpendicular  with  the 
base  line. 


iJ  Li 
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TABLE  A4.2 

WITHOUT  CHINE  FLAPS  LCG  = 12.5  IN. 


TRANSOM 

FLAP 


KUN 

SPEED 

L0AD 

THIM 

ANGLE 

DKAG 

MWL 

L 

FPS 

LB 

DEG 

DEG 

LB 

IN 

IN 

386 

12.  19 

25.0 

6.05 

7.  5 

6.  20 

22.  8 

1.98 

385 

12.  19 

25.0 

7.74 

5.  0 

4.  67 

20.  4 

2.09 

270 

12.  20 

25.0 

8. 83 

2.  5 

4.98 

19.  1 

2.  22 

378 

12.20 

25.0 

9.34 

2.  5 

5.  20 

18.8 

2.  24 

377 

12.20 

25.0 

10.  27 

0.0 

5.  55 

17.  7 

2.  31 

38  7 

12.  19 

28.0 

7.06 

7.5 

6.  55 

22.6 

2.20 

38  3 

12.20 

28.0 

8.  72 

5.  0 

5.62 

19.9 

2.  32 

379 

12.  20 

28.0 

10.42 

2.  5 

6.24 

18.9 

2.  45 

382 

12.  20 

28.0 

10.85 

5.  0 

6.  39 

18.  3 

2.  50 

376 

12.20 

28.0 

11.23 

0.  0 

6.66 

17.8 

2.57 

388 

12.  19 

31.0 

8.08 

7.5 

7.15 

22.  4 

2.44 

384 

12.  19 

31.0 

9.  64 

5.  0 

6.64 

20.  2 

2.  52 

380 

12.  20 

31.0 

11.13 

2.  5 

7.21 

18.  6 

2.66 

381 

12.20 

31.0 

11.79 

5.  0 

7.57 

18.  2 

2.  73 

37  5 

12.20 

31.0 

12.  09 

0.0 

7.74 

18.  1 

2.  77 

271 

14.65 

25.0 

6.  58 

2.  5 

4.  28 

18.3 

1 . 57 

369 

14.  65 

25.  2 

4.08 

7.5 

6.62 

23.  2 

1. 43 

368 

14.  65 

25.2 

5.  56 

5.  0 

4.  17 

19.8 

1 . 49 

363 

14.  65 

25.2 

6.  59 

2.5 

4.  37 

18.  1 

1 . 56 

361 

14.64 

25.2 

7.79 

0.0 

4.  80 

16.2 

1.  63 

362 

1 4 - A.' 

25.2 

7.82 

0.0 

4.  82 

16.5 

1 . 64 

370 

14.65 

28.2 

4.85 

7. 5 

6.  43 

22.6 

1. 57 

36  7 

14.65 

28.2 

6.  24 

5.  0 

4.81 

19.8 

1 . 65 

364 

14.  65 

28.2 

7. 32 

2.5 

5.  1 1 

17.9 

1. 70 

360 

14.  64 

28.2 

8.52 

0.0 

5.63 

17.3 

1. 80 

371 

14.65 

31.2 

5.64 

7.5 

6.  32 

22.0 

1. 70 

366 

14.65 

31.2 

6.93 

5.  0 

5.  58 

19.7 

1 . 78 

365 

14.  65 

31.2 

8.01 

2.  5 

5.  93 

17.8 

1 . 89 

359 

14.  64 

31.2 

9.  17 

0.0 

6.  43 

17.0 

1.96 

R-1880 


~\ 


TABLE  A4.3 


WITHOUT  CHINE 

FLAPS 

TRANSOM  FLAP  DEFLECTION  = 0 DEGREES 

RUN  SPEED 

FPS 

LOAD 

LB 

TRIM 

DEG 

TRIM 

MOMENT 

IN-LB 

DRAG  MWL 

LB  IN 

L 

IN 

262 

4.88 

25.0 

1.93 

0.0 

3.  47 

28.0 

4.  07 

272 

4.88 

25.0 

5.31 

14.9 

3.94 

27.9 

4.  49 

2b0 

4.88 

25.0 

7.37 

29.8 

4.  1 1 

27.5 

4.  77 

282 

4.88 

25.0 

12.21 

58.6 

4.90 

25.  5 

5.  48 

2bl 

4.  88 

28.0 

2.30 

0.  0 

3.  69 

28.0 

2.9  5 

2.12, 

4.88 

28.0 

5.16 

14.9 

4.  00 

27.9 

4.  77 

277 

4 . 88 

28.0 

7.46 

29.7 

4.  26 

27. 8 

5.  14 

285 

4.88 

28.0 

12.26 

58 . 6 

5.27 

26.  1 

5.  86 

256 

4.  88 

31.0 

2.44 

0.0 

3-92 

28.0 

4.  70 

27  4 

4.88 

31.0 

5.34 

14.9 

4.  18 

28.0 

5.  14 

275 

4.88 

31.0 

7.73 

29.7 

4.  48 

28.0 

5.  52 

288 

4.88 

31.0 

12.35 

58.6 

5.  52 

26.4 

6.24 

304 

7. 32 

25.0 

6.74 

-29.8 

9. 58 

27.  8 

4 . 6 1 

263 

7.32 

25.0 

12.34 

0.0 

8.  77 

25.  4 

‘5.14 

281 

7. 32 

25.0 

14.70 

29.0 

8.31 

5.03 

283 

7. 32 

25.0 

18.18 

57.0 

9.03 

20.8 

5.22 

306 

7.31 

28.0 

7.08 

-29.8 

11.23 

27.  9 

5.  13 

252 

7. 31 

28.0 

12.86 

0.0 

10.29 

25.  4 

279 

7.32 

28.0 

15.32 

28.9 

10.02 

23.8 

5.  52 

286 

7.32 

28.0 

19.06 

56.7 

10.68 

22.  3 

5.  72 

335 

7.  32 

31.0 

8.29 

-29.7 

12.  40 

27.8 

5.  63 

372 

7.31 

31.0 

12.02 

0.0 

12^  12 

26.  1 

5.80 

334 

7. 32 

31.0 

12.  43 

0.0 

12.  22 

25.9 

5.88 

37  3 

7.32 

31.0 

14.08 

14.  5 

11.95 

25.4 

5.  95 

374 

7.32 

31.0 

16.41 

28.8 

11.98 

24.  2 

6.09 

276 

7.32 

31.0 

16.82 

28.7 

12.  16 

23.  6 

6.  17 

290 

7. 32 

31.0 

20.  19 

56.  3 

12.  75 

22.  3 

6.  28 

333 

7.31 

33.0 

11.07 

-29.  4 

1 3.  26 

26.8 

6.08 

TABLE  A4.4 


WITHOUT  CHINE  FLAPS  TRANSOM  FLAP  DEFLECTION  = 0 DEGREES 

TRIM 


RUN 

SPEED 

L0AD 

TRIM 

M0MENT 

DRAG 

MWL 

L 

FPS 

LB 

DEG 

IN-LB 

LB 

IN 

IN 

316 

9.76 

25.0 

9.62 

-59.2 

10.65 

25.3 

4.  27 

305 

9.76 

25.0 

11.82 

-29.4 

6.65 

22.  3 

3.77 

264 

9.76 

25.0 

14.  58 

0.0 

7.  24 

18.9 

3.8  5 

284 

9.76 

25.0 

15.79 

57.7 

7.88 

16.7 

3.  49 

313 

9.7  6 

28.0 

11.05 

-58.9 

11.04 

24.9 

4.  58 

307 

9.76 

28.0 

13.07 

-29.2 

8.03 

21.9 

4.  16 

253 

9.76 

28.0 

15.  50 

0.0 

8.53 

19.4 

4.  22 

287 

9.76 

28.0 

16.89 

57.4 

9.36 

18.  1 

3.  90 

309 

9.76 

31.0 

13.09 

-58. 4 

1 1.83 

24.  5 

4.90 

308 

9.76 

31.0 

14.27 

-29.  1 

9.  58 

22.2 

4.  56 

259 

9.76 

31.0 

17.52 

0.0 

10.66 

19.6 

4.  74 

29  1 

9.76 

31.0 

18.00 

57.  1 

10.98 

17.9 

4.  33 

324 

12.20 

25.0 

8.  19 

-89.  1 

8.82 

20.9 

2.  92 

317 

12.20 

25.0 

9.53 

-59.2 

5.  53 

21.0 

2.  69 

265 

12.  20 

25.0 

10.69 

0.0 

5.73 

17.7 

2.  37 

298 

12.20 

25.0 

12.  1 1 

58.7 

6 . 32 

14.0 

2.05 

29  6 

12.20 

25.0 

13.  57 

87. 5 

6.75 

P 

1.87 

326 

12.20 

28.0 

9.25 

-88.8 

9.22 

21.6 

3.  1 1 

314 

12.20 

28.0 

10.22 

-59.0 

6.  16 

26.3 

2.85 

254 

12.20 

28.0 

11.83 

0.0 

6.89 

18.2 

2.  62 

29  5 

12.20 

28.0 

13.84 

87.4 

7.83 

13.7 

2.  1 4 

320 

12.20 

29.0 

9.64 

-88.7 

8.93 

23.0 

3.  1 5 

328 

12.20 

31.0 

10.25 

-88.6 

9.69 

21.3 

3.  34 

310 

12.20 

31.0 

11.27 

-58.8 

7.  82 

21.1 

3.  10 

260 

12.20 

31.0 

13.  46 

0.0 

8.63 

17.8 

2.93 

29  3 

12.20 

31.0 

14.56 

87.  1 

9.  16 

14.2 

2.  43 

NOTE:  P indicates  porpoising  condition 
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TABLE  A4. 


WITHOUT  CHINE  FLAPS  TRANSOM 


RUN 

SPEED 

FPS 

LOAD 

LB 

TRIM 

DEG 

339 

14.65 

25.0 

6.32 

325 

14.65 

25.0 

6.84 

31B 

14.65 

25.0 

7.47 

26  6 

14.65 

25.0 

7.83 

303 

14.65 

25.0 

8.58 

302 

14.65 

25.0 

10.32 

299 

14.65 

25.0 

11.15 

337 

14.  S 5 

28.0 

7.07 

33« 

14.65 

28.0 

7.07 

327 

14.65 

28.0 

7.55 

315 

14.65 

28.0 

8.22 

255 

14.65 

28.0 

8.66 

301 

14.65 

28.0 

9.  75 

321 

14.65 

29.0 

7.75 

336 

14.65 

31.0 

7.79 

329 

14.  65 

31.0 

8.12 

330 

14.65 

31.0 

8.  12 

332 

14.  65 

31.0 

8.57 

31  1 

14.65 

31.0 

9.01 

261 

14.65 

31.0 

9.39 

300 

14.65 

31.0 

10.  48 

29  4 

14.65 

31.0 

12.41 

322 

14.65 

32.0 

8.46 

FLAP  DEFLECTION  = 0 DEGREES 
THIM 


MOMENT 

DRAG 

MWL 

L 

IN-L8 

LB 

IN 

IN 

-119.3 

7.05 

22.  8 

2.  13 

-89.4 

5.31 

23.9 

2.07 

-59.5 

4.  72 

19.7 

1.95 

0.0 

4.71 

16.2 

1.66 

29.7 

5.  01 

14.8 

1 . 56 

44.3 

5.96 

F 

1.41 

58.9 

5.78 

P 

1.21 

-119.; 

6.88 

2.25 

-119.; 

6.90 

22.  5 

2.27 

-89.2 

5.74 

23.  5 

2.21 

-59.4 

5.5  1 

19.2 

2.  1 1 

0.0 

5.59 

16.  3 

1.84 

59. 1 

6.08 

13.  5 

1.62 

-89.2 

5.89 

2.  28 

-118.9 

6.96 

22.2 

2.  37 

-89  . 1 

6.06 

22.8 

2.27 

-89.  1 

6.  1 1 

20.  8 

2.27 

-59.3 

6.25 

19.6 

2.21 

-59.3 

6.84 

19.3 

2.30 

0.0 

6.  57 

17.  1 

2.03 

59.0 

7.00 

13.  3 

1.8  1 

87.9 

8.  54 

P 

1. 56 

-89.0 

6.65 

21.5 

2.41 

NOTE;  P 


indicates  porpoising  condition 
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TABLE  A4.6 


WITH  45  DEGREE  CHINE  FLAPS  TRANSOM  FLAP  DEFLECTION  = 2.5  DEGREES 


RUN 

SPEED 

FPS 

LOAD 

LB 

TRIM 

DEG 

1 49 

0.00 

25.0 

-3.89 

14H 

0.00 

25.0 

-2.  52 

145 

0.  00 

25.0 

-1.12 

131 

0.00 

25.0 

0.05 

1 37 

0.00 

25.0 

1.94 

133 

0.00 

25.0 

3.  58 

133 

0. 00 

25.0 

5.33 

1 42 

0.00 

25.0 

7.  16 

169 

0.00 

25.  0 

10.16 

17^ 

0.00 

25.0 

12.26 

213 

0.00 

28.0 

-6.  12 

212 

0.00 

28.0 

-4.98 

203 

0.00 

28.0  . 

-2.  16 

206 

0.00 

28.0 

-0.71 

1 IB 

0.00 

28 . 0 

0.60 

196 

0.00 

28.0 

2.21 

1 77 

0.  00 

28.0 

3.79 

187 

0.00 

28.0 

5.  45 

185 

0.00 

28.0 

7.  16 

193 

0.00 

28.0 

12.27 

218 

0.00 

28.0 

15.  12 

239 

0.00 

31.0 

-4.  45 

238 

0.  00 

31 . 0 

-1.82 

110 

0.00 

31.0 

0.84 

219 

0.00 

31.0 

3.98 

224 

0.00 

31.0 

4.09 

234 

0.00 

31.0 

5.  58 

225 

0.00 

31.0 

7.24 

TKIM 


MOMENT 

DRAG 

MWL 

E 

IN-LB 

LB 

IN 

IN 

-44.9 

0.00 

1. 76 

-30.0 

0.00 

2.  10 

-15.0 

0.  30 

2.  41 

0.0 

0.  1 1 

2.  65 

15.0 

-0.01 

3.  12 

29.9 

-0.02 

3.  45 

44.8 

0.00 

3.88 

59. 5 

-0.03 

4.27 

81.2 

0.  00 

4.87 

95.  3 

-0.  05 

5.  28 

-74.  6 

0.  03 

1 . 47 

-59.8 

0.  02 

1 . 77 

-30.0 

-0. 06 

2.  45 

-15.0 

-0. 38 

2.  79 

0.0 

-0.03 

3.  13 

15.0 

0.  32 

3.51 

29.9 

-0.02 

3.  80 

44.8 

-0.05 

4.  2 1 

59. 5 

-0.04 

4.  62 

97.  7 

0.21 

5.62 

115.8 

0.07 

6.  14 

-59.8 

0.01 

2.23 

-30.0 

0.00 

2.86 

0.0 

0.  1 1 

3.  46 

29.9 

0.  12 

4.  18 

29.9 

0.  00 

4.  27 

44.  8 

0.  14 

4.  57 

59. 5 

-0.01 

4.  93 

i. 


1 

I 

I 
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TABLE  A4,7 


WITH  45  DEGREE  CHINE  FLAPS  TRANSOM  FLAP  DEFLECTION  = 2.5  DEGREES 


RUN 

SPEED 

LOAD 

TRIM 

TRIM 

MOMENT 

DRAG 

MWL 

L 

FP3 

LB 

DEG 

IN-LB 

LB 

IN 

IN 

12A 

4.85 

25.  0 

0.45 

0.0 

3.  62 

28.0 

3.  50 

132 

4*86 

25.0 

6.56 

29 .8 

4.09 

26.  5 

4.  35 

134 

4.86 

25. 0 

9.15 

44.  4 

4.  45 

25.  9 

4.  67 

1 1 1 

4.83 

28.0 

0.50 

o.c 

3.89 

3.  77 

1 W 

4.83 

28.0 

0.70 

0.0 

3.  67 

28.0 

3.  80 

198 

4.  82 

28.0 

3.98 

15.0 

3.  96 

28.0 

4.  32 

194 

4.81 

28.0 

4.02 

15.0 

4.  21 

28.  0 

4.31 

175 

4.85 

28.0 

6.84 

29.8 

4.  48 

27.  J 

4.  69 

178 

4.83 

28.0 

11.71 

58.8 

5.23 

25.-4 

5.36 

103 

4.75 

31.0 

0.28 

0.0 

3.63 

28.0 

3.87 

220 

4.88 

31.0 

7.24 

29.8 

4.97 

27.  3 

5. 08 

226 

4.87 

31.0 

12.00 

58. 7 

6.  15 

25.9 

5.7  7 

163 

7.35 

25.  0 

6.49 

- 14.9 

8.  32 

26.  1 

3.  84 

125 

7. 37 

25.0 

8.96 

0.0 

7.83 

24.9 

4.  06 

136 

7.37 

25.0 

11.25 

14.  7 

7.25 

23.  4 

4.  12 

139 

7. 38 

25.  0 

13.22 

29 . 2 

7.05 

21.8 

4.  20 

1 40 

7. 38 

25.0 

14.  76 

43.  5 

7. 39 

20.  6 

4.  27 

141 

7. 38 

25.0 

16.09 

57. 6 

7.93 

19.7 

4.37 

164 

7.35 

25.0 

16.  1 1 

57.6 

8. 05 

19.6 

4.  4 1 

165 

7.35 

25.0 

18.  16 

78  - 4 

9.02 

18.6 

4.  50 

199 

7.37 

28.0 

5.32 

-29.9 

9.64 

27.  1 

4.  12 

204 

7.32 

28.0 

7.64 

- 14.9 

9.  47 

26.  3 

4.  30 

112 

7.35 

28.0 

10.02 

0.0 

9.11 

4.  5 1 

120 

7.35 

28.0 

10.09 

0.  0 

8.97 

24.  7 

4.  55 

195 

7. 34 

28.0 

11.94 

14.7 

9.18 

24.  3 

4.  59 

197 

7.34 

28.0 

1 1.98 

14.7 

8.87 

24.  0 

4.  59 

176 

7.38 

28  • 0 

14.  12 

29.  1 

8.  74 

22.  6 

4.  68 

179 

7.35 

28.0 

16.95 

57.4 

9.41 

20.0 

4.  84 

250 

7.34 

31.0 

6.27 

-29.8 

*0.99 

27.  5 

4.61 

104 

7.25 

31.0 

10.74 

0.0 

10.  46 

25.2 

4.96 

221 

7.34 

31.0 

14.95 

29.0 

10.  46 

23.  3 

5.  1 5 

227 

7.32 

31.0 

17.94 

57.  1 

11.16 

21.5 

5.  36 
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TABLE  a4.8 

WITH  45  DEGREE  CHINE  FLAPS  TRANSOM  FLAP  DEFLECTION  = 2.5  DEGREES 

TRIM 


RUN 

SPEED 

LOAD 

TRIM 

t^OMENT 

DRAG 

MWL 

EPS 

Lb 

DEG 

IN-LB 

LB 

IN 

IN 

150 

9.  75 

25.0 

6.47 

- 44.  7 

9.  84 

25.2 

3.  28 

147 

9.76 

25.0 

8.28 

-29.7 

7.08 

23.  1 

3.08 

144 

9.77 

25.  0 

9.45 

-14.8 

6.  04 

21.7 

2.99 

126 

9. 77 

25.0 

10.40 

0.0 

5.64 

20.4 

3.06 

138 

9 . 78 

25.0 

11.54 

29. 4 

6.  02 

18.  5 

2.9  1 

155 

9.  76 

25.0 

12.99 

58 . 5 

6.  72 

16.  8 

2.87 

166 

9.75 

25.0 

14.20 

80.0 

7.  25 

15.4 

2.81 

173 

9.78 

25.0 

14.97 

94.  2 

7.51 

1 4.  3 

2.75 

207 

9.76 

28.0 

6.64 

-59. 6 

12.  09 

25.9 

3.  71 

200 

9.77 

28.0 

9.58 

-29.  6 

7.78 

22.9 

3.  39 

205 

9.74 

28.0 

10.  57 

- 14.  7 

6.  75 

21.8 

3.  30 

1 13 

9.74 

28.0 

11.51 

0.0 

6. 54 

20.6 

3.  36 

180 

9.75 

28.0 

14.05 

58.2 

8.03 

16.6 

3.  23 

188 

9.75 

28.0 

16.10 

96.  1 

8.  87 

15.  4 

3.  15 

190 

9.74 

28.0 

16.12 

96.  1 

9.  10 

14.  7 

3.  16 

189 

9.74 

28.0 

16.25 

96.0 

9.35 

14.8 

3.  17 

240 

9.75 

31 . 0 

9.  75 

-59.  1 

13.  15 

25-  1 

4.  33 

237 

9.76 

31 . 0 

10.82 

-29. 5 

8.89 

22.  8 

3.77 

105 

9. 74 

31 .0 

12.67 

0.0 

7.  86 

20.7 

3 . 6 8 

222 

9. 75 

31 . 0 

13.75 

29.  1 

8.65 

19.2 

3.  62 

228 

9.75 

31 . 0 

15.08 

57.9 

9. 39 

17.0 

3.  59 

151 

12.21 

25.0 

6.55 

- 44.  7 

5.  70 

22.2 

'd  • 

0 1 

146 

12.22 

25.0 

7. 45 

-14.9 

4 97 

19.6 

1 . 

92 

127 

12.22 

25.0 

7.82 

0.  0 

4.  81 

18.0 

1 . 

9 6 

159 

12.20 

25.0 

8.61 

29.7 

5.04 

16.7 

1. 

82 

156 

12.22 

25.  0 

9.36 

59.2 

5.  28 

14.9 

1. 

69 

167 

12.21 

25.0 

10.07 

81.2 

5.  58 

13.8 

1 . 

62 

172 

12.24 

25.0 

$ rv  *r. 

95>  9 

5.  67 

12.8 

1 . 

56 

W 


.A 


WITH  45 


RUN 


208 
201 
1 1 4 
18  1 
19  1 
217 

242 

246 

122 

106 

223 

229 


152 

128 

160 

157 

168 

214 
20^ 
202 
1 15 
182 
192 

243 

247 

123 

107 

230 
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TABLE  A4.9 


DEGREE  CHINE  FLAPS  TRANSOM  FLAP  DEFLECTION  = 2.5  DEGREES 


SPEED 

FPS 

LOAD 

LB 

TRIM 

DEG 

TRIM 

MOMENT 

IN-LB 

DRAG 

LB 

MUL 

IN 

Z 

IN 

12.  18 
12.22 
12.  19 
12.22 
12.20 
12.  17 

28.0 

28.0 

28.0 

28.0 

28.0 

28.0 

6.98 
7.86 
8.75 
10.  18 
11.40 
12.  51 

-59.6 
-29.7 
0.0 
59.  1 
98.0 
117.2 

7.68 
5.  35 

5.  46 

6.  26 
6.90 
7. 53 

22.8 

20.7 

18.7 
1 5.  6 
13.  6 

P 

2.34 
2.  16 
2.  18 
1.93 
1.76 
1 . 79 

12.20 
12.  20 

12.17 

12.18 
12.  18 
12.  18 

31.0 
31 .0 
31.0 
31.0 
31.0 
31.0 

7.98 

8.81 

9.72 

9.79 

10.31 

11.01 

-59.4 
-29.6 
0.  0 
0.0 
29 . 5 
58.9 

7.  50 
6 . 32 
6 . 48 
6.  55 
6.99 
7. 33 

22.5 
20.  7 

18.7 

17.8 

15.9 

2.  45 
2.  37 
2.  39 
2.  34 
2.24 
2.  14 

1 4.  65 
14.66 
1 4.64 
14.65 
14.  64 

25.0 

25.0 

25.0 

25.0 

25.0 

5.  13 
5.  76 
6.30 

6.78 

8.79 

-44.8 
0. 0 
29.8 
59 . 6 
81.5 

4.  54 
4.  35 
4 . 38 

4.  45 

5.  44 

20.9 
17.7 
16.1 
14.  4 
P 

1 . 48 
1 . 40 
i.  30 
1.18 
0.97 

14.65 
1 4.  65 

14.66 

14.64 

14.65 
1 4.  63 

28.0 

28.0 

28.0 

28.0 

28.0 

28.0 

5.37 

5.51 

5.98 

6.49 

7.39 

9.20 

-74.7 
-59 . 7 
-29.8 
0.0 
59 . 5 
98 . 7 

7. 63 
5.  78 
4.80 

4.  78 

5.  16 
7.  18 

22.6 

21.7 

19.8 
17.  7 

14.8 
P 

1 . 80 
1 . 69 
1 . 58 
1.  59 
1 . 35 
1.29 

14.66 
14.66 
14.64 
1 4.  62 
14.66 

31.0 

31.0 

31.0 

31.0 

31.0 

6.32 
6.67 
7.16 
7.  17 
7.99 

- 59 . 6 
-29.8 
0.0 
0.0 
59. 4 

5. 86 
5.  54 
5.  65 
5.  57 
5.  97 

2 1.2 
19.4 
17.8 

15.  1 

1.8  1 

1 . 72 

1 .73 
1.71 
1.51 

NOTE 


p indicates  porpoising  condition 


A 
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TABLE  A4.iO 


WITH  45  DEGREE  CHINE  FLAPS  TRANSOM  FLAP  DEFLECTION  = 2.5  DEGREES 


TKIM 


KUN 

SPEED 

LOAD 

TkIM 

MOMENT 

DRAG 

MWL 

L 

EPS 

LB 

DEG 

IN-LB 

LB 

IN 

IN 

153 

17.15 

25.0 

3.97 

-44.9 

4.  46 

20.  6 

1.10 

129 

17  . 16 

25.0 

4.  38 

0.  0 

4.  28 

17.4 

1.11 

161 

17.14 

25.0 

4.  66 

29.9 

4.  15 

15.  7 

0.  96 

170 

17.16 

25.0 

4.83 

44.8 

4.  14 

14.  8 

0.  9 5 

150 

17.13 

25.0 

5.90 

59. 7 

5.28 

P 

0.  82 

210 

17.10 

28.0 

4.  33 

-59.8 

5.  32 

1 . 32 

215 

17.09 

28.0 

4.  56 

-74.8 

6.  06 

21.6 

1 . 43 

121 

17.13 

28.0 

4.96 

0.0 

4.  58 

17.  6 

1 . 24 

1 16 

17.13 

28.0 

4.97 

0.0 

4.  59 

185 

17.16 

28.0 

5.53 

59. 7 

4.69 

1 4.  5 

1 . 03 

244 

17.09 

31.0 

4.98 

-59.8 

5.  42 

20.7 

1 . 42 

248 

17.09 

31.0 

5.  19 

-29.9 

5.  31 

19o  1 

1 . 34 

108 

17.12 

31.0 

5.41 

0.0 

5.20 

17.  5 

i.  33 

232 

17.09 

31.0 

5.90 

44.8 

5 . 35 

15.  4 

1.  L 1 

231 

17.09 

31.0 

6.65 

59.6 

6.  88 

P 

1 . 19 

154 

19.64 

25.0 

3.  13 

-44.9 

4.  79 

20.  5 

0.  b / 

\ 30 

19.64 

25.0 

3.40 

0.0 

4.  46 

17.2 

0.  84 

162 

19.63 

25.  0 

3.  63 

29.9 

4.29 

15.  5 

0.  77 

17  1 

19.66 

25.  0 

4.  79 

44.  8 

5.80 

P 

0.7  1 

216 

19.50 

28.  0 

3.44 

-74.9 

6.78 

21.9 

1.  10 

211 

19.55 

28.0 

3.  49 

-59.9 

5.  48 

21.1 

1.03 

1 17 

19.61 

28.0 

3.87 

0.0 

4.  70 

17.5 

1.01 

186 

19.64 

28.0 

4.  10 

44.9 

4.  60 

14.  9 

0. 82 

184 

19.64 

28.0 

4.89 

59.8 

5.  75 

P 

0.  78 

245 

19.52 

31.0 

3.99 

-59.9 

5.  53 

20. 5 

1.14 

249 

19.52 

31.0 

4.  08 

-29.9 

5.  35 

19.0 

1 .07 

109 

19.61 

31.0 

4.  25 

0.  0 

5.  24 

17.3 

1 . 07 

235 

19.51 

31.0 

4.48 

29.9 

5.29 

16.  1 

0.96 

233 

19.50 

31.0 

5.36 

44.  8 

7.77 

P 

1.01 

NOTE;  P indicates  porpoising  condition. 


FIGURE  A1  EFFECT  OF  TRIM  ON  DRAG,  14-64  FPS 
(30  KNOTS) 
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FIGURE  A2  EFFECT  OF  WETTED  LENGTH  ON  DRAG, 
14. FPS  (30  KNOTS) 


5 


6 


FIGURE  A4  MODEL  DRAG  INCREMENT  OF  P-1  WITHOUT 
CHINE  FUPS  AT  SPEED  CORRESPONDING 
TO  20  KNOTS 
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